Inventions—Machines—Automobiles—Electricity 


Popular 
Science 


Get a fresh start— 


F YOU’RE IN THE WRONG JoB—start fresh. Learn how to 
I do what you wish you knew how to do. Get that second 
you've been looking for! Learn to be an expert at a “‘tech- 
job—with the better pay that comes to a skilled man, 
Vhat if you haven't had the schooling necessary? The 
Army school will teach you almost anything from grammar 
school studies to one of a hundred trades. You earn a good 
living while you're learning. You get out of the old rut into 
new pleasant surroundings. You make new friends and find 
new opportunities, 


At Camp Grant, Illinois At Camp Meade, Maryland At Camp Devens, Massachusetts 
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Caruso immortalized 


A vast heritage of arts and literature has been be- 
queathed to the world by the passing centuries, Fe 
but it remained for the Victrola to perform a My 
similar service for musi 


ion into which both singer 
an passed. The voice of Jenny Lind is 
forever stilled, but that of Car will live through 
all the . The greatest artists of the present 
generation have recorded their art for the Victrola, 
and so established the enduring evidence of their 
greatness. 

There are Victrolas from $25 to $1500. 
New Victor Records on sale at all dealers 
on the Ist of each month. 


Victrola 


Victor Talking Machine Co. 


Camden, New Jersey 


NEW - Vol. 42 inthe Famous Cypress Pocket Library, 


Well, we suppose you'd better 

Ger vnaT Bor'To were 

right away for this veryspecial 
famous Cypress Poo 


Vol. 42 isyiesereesict 


“Good Bungalows 
for Good Birds.” 


It is a wonderful compila- 
tion of bird lore and bird 
information. BIG DOUBLE 
SUPPLEMENT WITH 20 
’ BEAUTIFUL AND COR- 
RECT DESIGNS—all spe- 
cially made by artists who 
know birds. (Not oneis like 
the other good designs in 
bird house catalogs.) Also 
in this volume you will find 


20 FULL WORKING PLANS 


with Complete Specifications. And ALSO EXTRA 
ART SUPPLEMENT, 12 x 29 inches, in FIVE 
COLORS with a total of 

3 PORTRAITS OF AUDUBON 


SUITABLE FOR FRAMING, two of them being re- 
productions in 5 colors of 2rare old steel engravings, also 
photograph of his home and of the Statue to his memory. 


5 BIRDS in NATURAL COLORS 
and 180 correct pen portraits of other birds—with calls. 


of the internationally 


“Your Cypress Volume 42 is one of the most complete 
and authentic books on this subject I have ever seen.’ 
Thus recently wrote a birdlover who has read much, 


You w will be astonished and delighted with the variety of 
the contents of Vol.42. And itis FREE. Send your name. Today is best. 
SOUTHERN CYPRESS MFRS’ ASSN. 


1249 Perdido Building, New Orleans, La., or 
1240 Heard Nat'l Bank Bldg., Jacksonville, Fla. 


Popular Science Monthly 


Owing to the paper short- 
age, the number of printed 
copies of Porutar ScreNce 
Monrmt fo United. To 
insure getting your maga- 
zine regularly, you should 
place a standing order with 
your newsdealer, or send 
us your yearly subseription 
of $3.00. 


CONTENTS 
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How In One Evening I Learne 
The Secret of Drawing 


ROM boyhood, 1 have always 
wanted to draw things. I sup- 


pose there are hundreds of young 
fellows who feel the same way as T 


1 often said that if it were pos- 
sible, 1 should 
choose commer- 
cial art as a pro- 
fession. Tt was 
not only the big 
salaries and in- 
dependence en 
joyed by artists 
and cartoonists 
that appealed to 
me, it was the 
fascination of the 
game itself. 

But I could 
hardly draw a straight Tine. My 
friends used to have laughing hys- 
terics at my attempts to sketch things. 

One morning, as I was coming into 
town on the eight o'clock train, I met 
Larry Stafford. I had come into town 
with him every day for years, usually 
passing the time discussing the morn- 
Ing papers. 

But this particular morning” he 
had a pad and pencil in 
his hand. He was de 
Tittle pictures of things 
that looked like a series of 


th are you 
doing?” 1 asked in amaze 
ment. 

Larry smiled. “Don't be 
afraid, Tam quite sane. 
‘These little pictures are part 
of a scheme of mine. Tam 
illustrating an idea. They 
are supposed to be a graphic 
representation of a deal I 
am putting over, They 
speak louder than words."* 

T watched him,—amazed to see that 
he drew very well indeed. As he pro- 
ceeded, and the drawings became 


came 


more ‘life-like, curiosity was 
aroused—1 asked him about it 

Why, I am surprised that, you ask me!” 
hheanswered. "Look how easy itall is"—and 


he quickly sketched a few other figures and 


grinned at my amazement. 
"There is just one little secret of the whole 
thing, Walter,” he added, "I never drew be- 


fore in my- life, and you see.—these little 
sketches really are ot bad, are they? You 
have always wanted to draw, and even if you 


The Greatest Surprise of 


“That night I was astonished to earn that 
there was bue One Great Rule that covered 


‘elooed ane gente 
Te fae fg sages 


Stalay eager 
Oe ‘Big Secret ot 
Drawine'to al his Fe 


By Walter Sayden 


every sort of drawing 
Tmassered this rulein 


Te was almost. like 
‘had never before 


that’ Thad to. practice and 


Rule, 
Mas in. spare 

Office or at home. But | progressed 
With almost’ unbelievable’ rapidity. 


My First Real Drawing 


One day 1 was talking with a 
buyer. Remembering Larry's "idea- 
ictures." T drew some. egures to 
Iusteate the paint Lwaa trying to establish 
He looked at the pictures and caught” my 
idea at once. ‘Before I left he gave me a 
larger order than 1 had ever before received 
‘My pictures bad put my idea over 
"worked/so wel, that I tried it again 
infact—and each time I got the 
Stee rele My pictures seme take 
S'sronger appeal than my words, and my 
Sales increased tremendously, 
fut that was oot all. "Two weeks later. 1 


wise and pen 
feck trom, the 


rom t 0, Tent i ite 
sketches and joke oho 
recularly. A few months ago, 1 
recived an offer which startled me 


ere 


heard that 1 was actually a success: 
al artat on areal magacine be 
1 told him how the same One Great Rule 
of raving which had made it'easy for bin, 


had gone over that evening. had 
Wee ues aaa 
= 
cei, eal ne, eee te 
en ooo eS 
optimist 
Easier than Learning to 
Operate a Typewriter 
FhLaprtgeat persia deln 
ee te ri cree kee 
Br ee cate weenie 
inns sae Somer coe cee 
Sart at or Steines 
rai or sens eucnan 
eishetier gins hall ie 
Seaweed, Benes 
ar Rea nee pane 
coe EE et aa se 
see, task re ae 
That a realy ‘the most important part 
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\ 


The mot lscnaing Basiness in the World 


afer all. Everyone wants t0 sell his work, 
nd that is just what Sou can do, with Mr 
Uderers great secret 


Don't misunderstand, 1am not, praising 


mysell.. The point is thisy—if 1, who never 
‘was able to draw at all, could achieve this 
Teally remarkable success, others can do 


the same, oF better 

See Tor yourell,—send for the course 
and try it out. If You can draw at all you 
‘rill probably get along even faster than 1, 


nd You will ‘ind. modern ‘commercial art 
the most fascinating and. delightful work 
imaginable. » Remember, 


‘this uncrowded fel 


ir you like to draw, oF 
think that you Boul ike to draw, 
miss this wonderful. opportu 
learn in an evening or two of y 


Five Days’ Free Trial 
We want you to prove to your own satise 
faction the tremendous value of Mr. Lederer’s 
discovery. Te wil not coat you one penny. We 
fant'you ta ‘examine the Entire Course at our 
‘xpente for five days, Tf you will Just all out 
{he coupon below, detach Ie-and mail ito us, 
‘ee wil play send Sou the complete courve for 
our approval. We lee! ayre that when you gee 
{ihe sarprising stwpliety of this method. you will 
fagree with we tha ie fe Uhe greatest dlscovery 
‘Cher made fo hie field. 
Took it over, west it t—then if ater five 
days you decide that you want ft, ned us 5.00, 
td Keep it return t0"us and 


iit act AT ONCE. Leary to draw—whether 
‘or not yout aim ie comercial art. Tt ie a Dig 

id you are ia. Let us 
‘eclose to you etets Detach the 


Coupon and mail TODAY. 


independent Corporat 
dam red Ee ee PTR ie var 


Doe, or ASE eo P A HOM va 


"You tay send me the Coumve of Counce cherked 
velit "Whee ete dapaater receipt iri ether 
seeped you BS for as inl pent 


Sweet Cte 
ots 


Roth Memary Course 
ro 


Bh Davia M. Rot 
onan af Sec 8) 
iy Frederick Hou 


Blacktee 
Supe Saeeaneh 
ES) bya Newcomb 


te 
Cetin Home Account 
‘Seem 

By Wentey Ws erin 
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Master Draftsmen 
carn handsome sala 
ies and you can learn 
this paying profession 

spare time study at 

home. No matter what 

you are now doing, this is 

your big chance. Find out 

about it—you incur no obligation— 

no expense by writing. Read below 

about our FREE lesson offer. This les- 
son yours whether you enrol! or not. 


Insistent Demand for 
Expert Draftsmen 


Salaries paid are the highest in history because trained 

Draftsmen are scarce. Not enough experts to go round. In- 

dustries of all_kinds—manufacturers, architects, railroads, 

contractors, electrical works, etc.—need proficient men for their 

drafting departments. This means big pay for capable men—$60 

to $150 a week, Look into these opportunities now. Learn how a 
Chicago “Tech” course in Draftamanship will make you the man wanted. 


Start at Good Pay—Win 
Quick Advancement 


\g0 "Tech" method trains you under experts who 
‘important position in the shortest 
practicable time. | You learn exact 


i vin Yaa fe methads which 
fiese eaperts use in their own practe 
i with draftamen of ony experience. Fou 
red in men who alent carry fespone 
‘alarien,” He you can’t come to the 
will give you the same thorough, 
That you would get here 


mgr 
ciate 


SEND NOW 


you, Be prepared to 
cago "Tech course puts Jou 
salaried clave, No useless delay. 

‘ome thorough=selfcontient—espert. Which course 
fge you Interested fo? Mark and tail the coupon to: 
ey 


Train for the big jobs that await 
ACI 


CHICAGO TECHNICAL COLLEGE 
Mg.» Chieage, I. 


part pleat sen (ree and pont. 
Sate! 


“IH Chicags “Tee 


Without obiteation on 
an expert in subject tah 


1 Architectural Drafting 
5 Machine Beat 
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A finer typewriter at a fair price 


Don’t Send 


One Cent 


Our amazing free trial offer 

“Try the Oliver free before you buy. Send no money. 
Male no ‘Mail only the coupon to get the Oliver 
Tor tree tra 

‘Use the Oliver for five days it were your own. 
Burt so cvary tet, bo evecy Serpette, Setidy portal 
that if any typewriter is worth $100 it is this superb Oliver 
Sohn bs cokes meptreioats 

Ti So nay: Fanpan Son outita that Fon Sone 
keep the , just send it back at our expense (express: 


folet): We Sven refund the. ougonnganaporaton 
a Charges So you can't lone cent on the free tal If you 
Wa. Ly 10 0 Now’ Saree that iti the inet typewriter regret of pric, 
A | a ae 

rate of only $4. month, saad es 


Before the War ‘You save $36 You save $36 because you 
d fi . buy direct from the factory 
Newest and finest Oliver ..s %swsisyiscuied feesnrit as 
This is not a rebuilt or epee machine a offer. Ne ans the war. Only our selling plan has changed, 
is a new Oliver, latest model, and absolutely the finest prod- ®t the Oliver. 
‘uct of our factory. ef P ‘We now sell direct from factory to you. A sensible 


ry. It is the famous Oliver No.9, the model jnethod, an economical method. We inaugurated this 
that sold for $100 before the war, And you have the guaran- plan during the warcwhen economy wat urged up 


tee of a $2,000,000 company that itis the identical typewriter. all of us as a patriotic duty. And we were glad to 
‘The Oliver is noted for its simplified and sturdy construc- break away from the old system of selling type- 


tion—for its freedom from trouble—for its year- 
and durabil 


ice, being 


yeas ful. It made the price too n 
y. It is distinguished for its hand- “We'no tonger have over 0 branch houses and subs 
‘hly furnished in nickel and olive offices throughout the country. We save for you 
money that was’ going Yor high rents, employer 


salaries, etc, We also save on. traveling salesn 
Whose salaries, commissions and road expenses had 


1 
Easy payments Plan dispensea wih these superdvous sales methods 


Hike saving i $36, and it goes to you, 
Over a year to pay—Only $4 a month oy, ‘ ‘ 
If you decide to keep the wv after free trial, pay us at the easy ei peices wont up with the war—the 


rate of $4 a month. Oliver came down 

‘This gives you over a year to pay, and you have the nee of the 

typewriter while paying for it. 

Think of it—payments so. amall 
as to average only about 13e a day! 
‘Our liberal payment plan makes it 
easy practically for everybody to 
own the Oliver typewriter. 

‘Don't think of renting oF buying 
a second-hand machine’of goubticl 
‘quality when it is so easy for you 
to own the superb Oliver! 


MAIL THE COUPON 


ComityPricesSuly,1914 


‘THE OLIVER TYPEWRITER COMPANY 
‘1102 Oliver Typewriter Bldg., Chiengo, ML 
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You, Too, Can Learn 


to Boss This Job 
ba 


What’s YOUR Future? 


Today you are earning $20 t0 $30 a 


kc. you can make from $70 to $200, and make it 
In the same six days a8 an Electrical Es 


Sasier-—not work half so hard. 


‘Then. why: remain in the “small pay promotion—No Big income—No Big future, 
gamein's line of work that offers No Big "Fit yourell for’ Big Job, 


BE AN ELECTRICAL EXPERT 


the ordinary, electrician—the tricity —the “Electrical Expert"—who 
rer” Kinds making mone picked out to "bs orinay cecicane 
money. But it's the trained man—the man fo bos the big jobe—the jobs that pay. 
tho knows the whys and wherefores of ‘ i 5 


$3,500 TO $10,000 A YEAR 


Get in tive for one of these “Big Jobs" by grasped, right-up-to-the-minute, 
‘enrolling now for my easily-learned, quickly Hlome-Studh 


Today ever 
“screw driver 


re-Time 
iy Courne in Practical Electricity. 


Splendid electrical positions,or are in bs 
{oe themselves 


GUARANTEED 

Bond to return every single penny’ paid mein 
tuition if, when youhve intshed my Course, 
et into the "big money” class you are aot satiebed it was the best invest: 
Trelectrical work, that I will guarantee under —huent you ever made, 


FREE—ELECTRICAL WORKING OUTFIT—FREE 


With me you do PRACTICAL work—AT HOME. You start right in after the 
first few lessons to WORK AT. YOUR PROFESSION in'a.pra For this 
Los you teed apparatus, and f give it to you. ABSOLUTE: 
SSA, For a limited period, besides making a slashing cut ia the Cost of my tuition, 1 
>> 
Y, 


YOUR SUCCESS 


So sure am 1 that you can learn electricity 
—o sure am I that after studying with me, 


ABSOLUTEL 


will GIVE each new student, FREE OF COST. a complete 
Electrical. Working Outfit, consisting of Voltmeter, 


Li MO u a meter, Electric Motor, 
Codie, A Bells Wire-Cauge, Wire for Wiring, Tools, ete, for home and construction work. 
hit Ea. 

Si BUT YOU MUST ACT TODAY 


is posi ited, and may shortly be withdrawn. Fill 
send he the coupon, of deop me a Post-Card, giving me your 
smeand address, and receive full particulars of this great 
offer. But doit NOW—-TODAY—tclore Wi too late. 


Ghent 


L. L. COOKE, Chief Engineer, 


CHICAGO ENGINEERING WORKS 


Dept. 32 1918 Sunnyside Ave., Chicago, Il. 
CAN 


Q 
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“MEN ONLY” 


All Men READ THIS! 


Every man, sometime in. his life, has the problem before him: 
“What Shali I Do for a Living?” “What Business Will I 
Follow?” That is the question for all real red-blooded manhood 
to solve. All young men want to try their hand at what they like 
to do, to be their own boss, and to spend their own money, to say: 
“] made my own money”—not that Dad gave it or left it to me. 
Your Dad started out himself; He made good. Se can you, if 
you will follow what you like. 


If you like the farm, GET. ONE! 
But learn how to run it scientifi- thousand, dollars a month, | His Dad 
cally. Run it by machinery and Experience on the larm. Half the men 
cut out the hard work. Now if {n’the world are mists, working’ at 
you want to be an auto mechanic, | something they do not like, 7 
Garage owner, Battery man, Vul: | , 34aybe yom have always wanted, to | This has the FIRST shoot the Gov- 
canizer, Tractor engineer, or tobe | ut meverhad the chance. W Stidents, trained thousand of sokiiern 
a Certified auto mechanic, or if | Ihave solved the troubles of during the war. My" school is school 
you want to own your own busi- | thousand. men. 'T NDORSED BY ITS. GRADUATES, 
ness, leave the farm to the boy | dollars invested in 


who’ likes it, because all the | Stentusbilc school i the world aad Pant 
WORLD will not 


ake a farmer | the“DADDY" of the business, although 
out of you. Men always SUC- | Lam only 36 years of age. Thave taught 
ty LIE. ‘This | more men the automobile business than 
EED at what they LIKE. This | gay other man in the world. ‘Thousands | and no other school in the country con- 
world is run by young men who | {nem "save writen tome, tokd me thete | festhis tithe, me cea oe 
want to be their own boss, who ons, and have asked me to help | know your business and area TRAINED. 
voted as they thought right, not Write me, tell me your ambitions. | MAN. 
as their fathers voted, That is Bea EIVE | )_i5 
f NER UP! Get into busines 
Manhood ‘one you are fitted for. ‘will answer you. 
mechanically inclined, | °"T Rave written a book on the Auto fon, about what you 
utomobile business what i | Qiteand Tractor insiness, just fie Tam | would like to do and. will help you 
istoday. “They run, build, repair eight d'sensible talk, filed | ail T can. Re you are’ your 
million automobiles ia the United States | ss letterswhichtellsand | own toss’ and are held responsible (or 
find make millions for themselves. “1 ‘other boy's have made good Ifyou tre working 


ina business making one ) and want to 


I want you to sit down, 
is coupon and Wri 


Wancto isk'youauestion. WHAT DO | Sa'how i teach them to make poe ron are sox ted for or 
YOU TIKE'TO DU BEST? WOULD | aaneS%.t tote me your real thought. | peated ran esate 
YOU RATHER’ WORK ON” MA: | Shout the future. tam “E injustice 

THE WORLD? TARE | S280 heosand ren ig te MAKEA START RIGHT NOW! 

EOWORLDE ARE | Sites “Yhap chen, ‘Wete me gow | MAKEA STAI 
We WRITE ME Tiltelyou | Rsnbersocre icone wea your | WRITE ME AT ONCEt 

‘hon 1 Ive ght, tho ind Batter, Why net mae fur Yours very truly, 
three’ oils a day.” They" are now | W'yoe tke machinery. Wt you are me: | Emory J. Sweeney, Pres. 
foe en, ae Coeds red | chat jas | SWEENEY AUTOMOBILE 
ff these were cow punchers, some clerks | vou and 1 will get slong together ne. | AND TRACTOR SCHOOL 


vcety say, aoe legray cannot teach any men a trade if he 
oa docs nat ike ig work you don't ie | 
see he hy anc th eek nthe dy arom 
illo heir,mectanal inins | Natya ate ‘mecha 
and are today the inclined. if you wad w 
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2 her wa 
il enue ep 
Sp MER | glares ts 
ALL | REAL | Sintohtoticr an at 
titer veyed | expt rd 
igh thoetotsit | Seated Hee soem e 
the tye ca | Mvg.ne Dole ng 
them) blooded men who 
wha t| know their business, 
C8 ey | shot tea he 


want 10 | eaee 
do,” Har. ing by ust 
| arm EMORY J. SWEENEY, Prosi 


‘old today 


tools instead of Looks, 


‘SCHOOL OF AUTO-TRACTOR AVIATION 
$29, SWEENEY BLDG. KANSAS CITY.MO. 


QUICK-ACTION ADVERT 


HERE READERS AND ADVERTISERS MEET TO TRANSACT BUSINESS: 
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be Balabolils Lae 


Rate 30 Cents a Word. Advertisements intended for the April issue should be received by February Ist. 


AUTOMOMILES AND ACCESORIES 
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Encreeoh ene: 


AFew Facts Well Told! 


Popular Science Monthly, 
225 West 39th Street, 
New York City. 
Gentlemen: 

Our advertisement in Popular 
Science Monthly has given such 
splendid results, that owing to 
our stock being fasily depleted 
through orders obtained through 
your medium, and our inabi 
to secure tools fast enough, it 
will be necessary to cancel our 
notice until you hear from us 
further. 

As soon as we can obtain de- 
liveries from our factory we will 
reinstate our advertisement. 


Appre ly yours, 
CHAS. E. TUCKER & SON. 
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No matter how much you are earning now, I can show you 


brain of yours. ‘That's why you haven't won 


how 
to increase it. I have even taken failures and shown them how ‘Efeater saccen Throw the unused nine-tentha 


to make $100—$200, and in one case as high as $2,000 weekly. Sf your brain into acti 
T’arm willing to prove this entirely at my risk and expense, 


‘ahead—you and 1. My name is 


Pes 


sof people call me™"The Man 
Men Bache I don’e deny te 


Makes Men 


done it for thousands of people—lifted them 
it. 


up from poverty to riches. 
"i'm no. genivs—lar 


despair in. the eye-—had 
found and ‘hoodoo, every 
ienown the bitterest hind of 

‘Bur today ail we dlferent. 


and all ofthe things that money will buy. 
fim rich also in the things that money" won't 
Beh hppinge enh. 
orld than f. 


Tiss sginvte 


now genius. One day thts 
man told me a eet ie 
iad to do, with. getting ahead 
And, growing ich, fle had 
ted himself with semare- 
the rele ea ha 
very wealthy man Knew this 
MNeeret™ that i why’ he was 
rich 

wed the cre.” 
eu good test, At 
thar ‘time T war fiat: broke, 
Worse than that, for Twas 
teverat thousand dollars in the 
Holer [had about gen up 
hope when I put the "secret! 
tolwork. 

ACh 1 coud’ ative 
sy sudden change in fortune, 
Money. actualy flowed tn. on 
ine. was thrid with a new 
fense. of power. Things 
Couldn't do betore becarm 


= iy business boomed 
ontinved to Keap ahead 
arate that startled me. 
Prosperity became my part: 
ber’ Singe dat day Pv ever 
money, friendship, happines 
Health’ or any of the” good 
things of ite. 

‘hap scree” surly made 
sme fich in every sense of the 
word. 


i Vn just 
ain, everyday, unawuming sort of man. 
iow what owen is. Pe Tooked black 


ng that jumped me wp 
from poverty to riches. As T've said, I'm 
tno genius. But 1 had the good fortune to 
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ey 
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‘ame of the things oh 
Woibie hem IT hada'e Sen then with sry 


own cyen Adding ten, twenty, thirty. or 
fey ile ! vi : ¥,0° it would become powerless to its 
mere nothing. That's ing at 

5 tone a rank tard at in'a 


$2,000.00 a week. Listen to 
young man in the East had an at 

for which there was a 

‘or twelve years he ” 
‘varely eking out a living. To 

‘young man is worth $200,000.” He is building YSyif"favre an falluenee ever pact 

37$25,000' home—and. paying. cah or 

He has three automobiles. 
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The Will Is, the motive power of the brain. 
‘Without « highly trained, iexible will, a man 


'Y sudden rise to riches naturally sur- Nun about aatuch aged gente wal a mag 
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Why Dont You Earn 
BIG MONEY ? 


Big jobs are just waiting for men like you to fill them. ‘The automo- 
bile game has grown so rapidly that there's an opening everywhere for 
a fellow qualified to hold a worthwhile job, No schooling or appren- 
ticeship needed—if you will only realize that now js the time for you 
to, get into this big pay game You ike thousands of other fellows, 

‘soon be enjoying a real job thru the help of these great auto: 
‘mobile engineering books. 


FREE Examination! 


‘The very ata. up to-date ax volume Hbrary—by fen of Americ 
rtet auto experts_containing atmelutly everything anyone 

{6 know about the upkeep, care and motor vehicles and 
trator, “Writen in pai forcet Trnglah that anyone can oder, 
Siand—over 2600 pages 2900 pictures, diagrams and blueprints, bound 
inege American Morocco gold wamped.- Your ae wil be shied 
Immediately for 7 days free trial if you send us the coupon today, 


Send No Money 
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Mechanical Engineering 


Learn at Home! 


Employers everywhere are looking for men with mechanical 
ability. Splendid salaries and rapid advancement are offered 
those with special training. 


There is an easy, delightful way in which you can learn 
right at home in spare time. For 29 years the International 
Correspondence Schools have been giving men and women just 
the training they need for success in mechanical engineering and 
more than 200 other subjects. Hundreds of thousands have 
stepped into good positions through ei —— was; ———— aad 
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and it will bring you information that will 
start you on a successful career. This is your 
chance. Don’t let it slip by. The most im- 
portant thing you have to do is to mark and 
mail this coupon now. 
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Electrician's Wiring Manual 


By F. F. SENGSTOCK, E. E. 
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Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS. 


ls hook that de 
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iments so unifaranly described in the tort-books. 


286 pages, 138 lhusteations 
rice, Poatpald, 81.75 


Small Motors, Transform- 
ers and Electromagnets 


By H, M. STOLLER, B. 


328 Pages 
Price, postpald, $2.10 
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225 West 39th Street, New York City 


* Business and Industry of Today 


Are Dominated by the Self-Made Man 
—the Man Who Has Risen from the Ranks 


From the millions who are now mechanics 

and laborers, clerks and office boys, will rise the executiv 
and financiers of a few years hence. In their control will re: 
the vast structure of commerce, industry and finance. Anal 
shows that even today the great majority.of positions of respon: 
sibility and of higher offices of the great corporations are 
by men who struggled up from the ranks, by men who gained 
their success through ability and self-training. To these men, 
who a few years ago eked out a bare living through manual labor 
‘or poorly paid clerical work, goes the greater portion of the nation’s 
Profit from commerce and ‘industry. 


in humble positions on the Erie, many men who 
in future years will be the bosses—the superintendents, the master 

jes, the foremen, the managers, the auditors, the assistant 
managers.’ Why not aspure to be one of these?” 


q Every normal man has within him the in- 
gredients that will make him a success, But the man who 
is without special training for the work he wants to do, is just as 
surely handicapped as though he had neither hands nor feet. And 
not until he does get the special training and is earning more 
money will he fully realize the close relation that exists between 
special training and production of wealth. 


q: The demand for ‘men with special training 


rowing daily. ord to burden its 
so Sh en of 5a iatiatve of sbi Business wants men 
Sho ean be promoted, who can hold responsible positions, who 
will be respected by’ their associates. The untrained | man, 
far from being looked up to, is often the object of ridicule to those 
with whom he comes in contact. Ignorance is inexcusable— 
there is no need for it. 


q Keep in mind that your life is the most 1m- 
portant life ever lived as far as you are concerned. So if adverse 
circumstances have kept, you from getting the training necessary 
for the job you want don’t be discouraged. It is not too late to get 
the special training and to prepare yourself for success in your 
chosen line. Drop us a line. 

Tell us of your troubles, let us 

know your aim in life and what 

kind of work you would like to 

do. 


For the last 26 years we have 
helped so many thousands of 
men and women to gain pro- 
motion and success, that we 
know we can help you. Write 
us today, for we will gladly 
advise you regarding your diffi- 
culties free of charge. 


AMERICAN SCHOOL 
Dept. C275 B 
Dresel Ave. & 58th St. Chicago 


AnAmazing Jump 
To Big Earnings 


Why Don’t You Get Into This 
'$10,000-A-Year Class? 
1, 
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Secret Service 


Write quick 

Frese 
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reese ence ol came Geet 

itudyin common sense. Tt explains tn deta 
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brated crimes 


extrcrdinay ll fo Inde mare ne 
up Finger Print work tp supply the 
Prowing need for experts Wondertul 
rinse gost ti ana Sed 
ih "voration.” Governments. or 
fratlora ‘police departments. iwttutions, 
reoustantly in need of 
Experts, 


Bea Finger Print| 
Detective 


Learn in Spare Time 


arn this great game at home in your 
pare time. No matter what your 
m—you can enaly and 
ery branch ot the Finger 


Ke ton are cote gn few hours 

faay carn up to $8,000 8 year. Get lato 
this great game, now! ‘There never was 
Detter time 


Finger Print Outfit Free 


Mail the coupon now foe hig eee strated 
ookon Finget Print With icyou will al 
Fecive detais of our amasing offer ot 

inger Print Outht Free. The Sut i com 
plete and contains genuine working lnstri- 
Rente—the mame ae Sved by experts’ it you 
teat once we wil also nclude partiewar 
of our special extra offer ot the Fee Course 
in Secret Service Intelligence. Act quick 
While these amazing offers are sil Open 
Maat! coupon or wete now. 
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He Has a Most Remarkable 
Knack for Reading Faces 


How Tom Rutherford Makes 
$18,000 a Year! 


T hadn't seen Tom Rotherford in nearly 
10 years. When you consider that we had 


been pals at college, you can imagine how 


T found him to be the same old Tom— 
older of course—a trifle gray around the 
templer—perhaps a Title ‘keener of eye— 
but all in all the arme old Tom, Success 
hadn't turned his head one bit and I felt 
jo hesitancy in asking him how it was that 
he had been so. succesafui. 

can sum it up in five words,” he said 


message t the skilled observer: 


‘Everybody reads character. 
Almost ‘everybody ean. tell a. clergyman 
froma rotian or ‘a bricklayer from a 
musician just by looking at their faces. But 
the important thing is to be able to read 
character when the lines are not so clearly 
Sefined, 


‘You know T had no, more abilicy 
start with than aoy one eles But one da 
heard af 3 very rch man named 1 Hamil 
fon McCormick’ who ‘bad been making & 
lifetime study of Characters revesied 
inthe face. T determine’ to wait him in 
his home spd Tdid. I found him to be 
tne of the most charming—most unstal 
men I have ever met. ‘i 


"For forty years he had been making a 


time of effort he had formulated cert 
Gefinite rules for reading character, Whe 
he told me that any one who studied these 
rules could read character my enthusiasm 


knew no bounds. We got to be fast friends 
and T persuaded him to let me read the 
‘manuscript of this monumental work, 
“Prom then on my success in business 
sas assured, People marveled at my abile 
ity to swing conferences to my point of 
view--to make friends—to. sell prospects 
who had “been Ii impossible. Ie 
as all due to my ability to read men, 
“Por several years I have been 
Mer McCormick to. publish hie rules for 
jays he would 
indly—'Not yet, 


public? 


‘And now at last, CHARACTEROLOGY, 
ublished. In it you wil find 

ry tule for reading, character 
pas made my business and 


character if you study the rules 
down by Mr. McCormick. 


is not only the 
BE soon ncresdng work Yous kaye 
‘but the most profitable, 
eroething that you can uke 
ry day of your life. 1 firmly 
believe—in fact 1 know—that my 
ability to read men is the one big. 
reason wity I am earning $18,000 a yea 


Tom Rusher ait ea 
CHARACTEROLOGY. Tt hs 
shan ane bo have eet Ted, "Ae 
Siscemict himell ser 
[Enportance te man th th 


hat leh bat bee 
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RAND MONALLY & COMPANY 
‘5385, Clark Street, Chen 


HE SATURDAY EVENING POST, in its issue of October 9, tells 
the story. He was a retiring fellow—rarely ever asserted himself. 
Didn't have much to say. He blushed whenever a girl spoke to him, 

But he did a lot of thinking and away back in his mind something 
whispered the old message "Knowledge is Power.” So he began using 
his spare hours in studying the job above him. ‘As he studied, he not 
only gained knowledge that enabled him to do his work better but 
concentrative powers and his confidence increased. 

One day the foreman didn’t turn up. The superintendent and the 
general manager came into the shop discussing the foreman's sudden 
death, “Where will we find a man to take his place?” 

‘And then like a flash, the modest young man realized the power he 
had been accumulating. With new-born confidence, he stepped before 
the bosses and explained that for two years he had been quietly pre- 
paring for a bigger job—that he could handle the foreman's ‘work. 


Said they together: 


‘You are foreman!" 

ere needs men like this earnest young man—men 
pn who see that what they put into their heads, through the study 
of practical the best-paying investment, for it brings not 
only. more money but greater opportunity, larger responsibility, and bigger 
‘manhood. 

Many thousands of men’ in high positions today look back with 
satisfaction to a spare-hour course completed with the aid of earnest 
Y.M.C. A. instructors. Last year the Y. M. C. A. gave instruction to 
more than 107,000 men and boys who believed in such use of their spare 
hours. Today, with correspondence instruction added to their day and 
evening classes, the Y. M. C. A, Schools are teaching more men than 
ever before. The list’ below suggests a few of the 180 courses now 
offered—something for every ambitious man. 


“Entenslon Division 
UNITED Y. M. C. A. SCHOOLS 
Dept. 8-F, 347 Madison Ave., NEW YORK 


‘Aut Mochani 
{ial Operaene 


‘Concrete Eaaineee 
Business gla Banos 

Riser Magarmest — Rookitone 

Brattain Serveron a 
icerteing Man Elctlan . Foreign Languages 


(The ¥. M. C. A. offers more than 100 other courses.) 
Cl Check here if you are an ex-service man, 


Name and 
Occupation . 


Address. 


Go into any Y.M.C. A. for further information. Or send 
this Inquiry Coupon and Learn Free of Obligation what an Institution 
with the Highest Ideals of Instruction Service can do for YOU. 
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The Right Way 


To Get Into The 
Automobile 
Business 


Come to Detroit the Automobile Center 
and Learn 
at the Factory Endorsed School 


"You Learn by Actual Practice, 


Start a Business of Your Own 


of openings. A few 
ag, given as prescribed 

s (the people who know) will 

handle any proposition, 


] What We Teach 


Automobiles, Trucks, 
Tractors, Tire Repairing, 
Brazing and Welding, 
Battery R 


Make $500 a 


Month and More coma Ane 
Garages throughout the Profits $10,000 fe: 


country are asking for esata oer UT fs 
trained men. Unlimited ‘ouf school April tet. 


opportunites everywhere. 


Leading Manufacturers Endorse Cur Scheel 


Many of them aasated in 
courses” They Know It Ie 


2 
‘Showing part of our Motor Dept 


Let us tell you of the wonderful opportunities in the 
Auio, Truck, and Tractor business. Let us tell you 
the right way to get a business of your own. One 
that will bring you $500 to $1000 per month, Let 
us tell you of the thousands and thousands of grad- 
uates who are making good. Let us tell you of the 
factory outlined and factory indorsed course, and why 
Detroit, the heart of the auto industry, is the 
logical place for you to learn. Our Big 124 page 

talogue free on request. Send for it Today. 


Nt SA. 
May 4th, 1920 


ee eta, mm | MICHIGAN STATEAUTOSCHOOL 


3D. wince “The Detroit Auto School” —“In the Heart of the Auto Industry” 


NUMEEE | S09 Auto Builtiog Detroit, Mich., U. S. A. 


Fopuiar Scvence Monthiy 


venturer, He was fired by the spirit of 
discovery, the spirit of research, 


‘A man who engages in research never knows what 
he will discover. So it was with Columbus. He 
discovered among other things the variation of the. 
compass needle. He opened up an entirely new 
continent, He was the first to acquaint Europe 
with the strange new people, animals and riches 
of the western world, “He conducted research on 
a large scale. 


‘There is a greater similarity between Columbus? 
voyage of discovery and laboratory research than 
may be supposed. The man in the laboratory who 
tries to discover the “why” of things is a Colum- 
bus. He substitutes facts, knowledge, for guesses 
and plausible theories. And, like Columbus, who 
observed strange deflections of the compass needle, 
he discovers phenomena undreamed of before. 
Every investigation conducted in. the Research 
Laboratories of the General Electric Company at 
Schenectady, New York, is a voyage of discovery. 
Where will it end? What will be disclosed? No 
man can tell. But year in and year out the very 
constitution of matter is studied, and new prin- 
ciples are revealed that make the world a better 
place to live in, 

“The modern vacuum and gas-filled tungsten lam 
which give three and four times as much light for 
the same money as the old carbon filament lamps, 
were developed when the scientists in the Research 
Laboratories tried to find 
‘out why tungsten could not 
be handled like other metals 


C= was not a happy-go-lucky ad~ 


MAZDA 


and what were the conditions under which hot 
filaments glowed in the best vacuum that could be 

roduced in a glass bulb. ‘The world was enriched 
Eynew facts, new knowledge, “And the commercial 
product was the cheapest light thus far produced. 


eis not a purely business purpose that dominates 


the Research Laboratories, but the spirit of 
guiry, the desire to increase human knowledge, 
Yet commercially valuable results always follow 


when research is thus conducted. 


‘Through MAZDA Service the lamp industry learns 
of the work done in the Research Lab 

when it has a commercial applicati 
through MAZDA Service the Research Laboratories 
at Schenectady learn of discoveries of possible 
value made in other institutions and of the tech- 
nical difficulties encountered by lamp manufac~ 
turers, So, MAZDA Service is both collector 
distributor of information. It has its nerves i 
laboratories where lighting is studied and in fac 
tories where lamps are made, When a new dis- 
covery is made either in the Research Labora- 
tories at Schenectady or elsewhere, the industry 
is sure to benefit by it through MAZDA Service. 
“There is only one MAZDA Service, but there is more 
than one manufacturer of MAZDA lamps. Hence 2 
lamp is marked MAZDA because its manufacturer 
is entitled to receive the benefit of MAZDA Service, 
which is centered in the Research Laboratories at 
Schenectady. 

MAZDA, then Research Service Mark, Testands 
for progress made by scien- 
tific research in the Labora- 
tories at Schenectady. 


THE MARK OF A RESEARCH SERVICE 


RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 
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Measuring the Emotions 


A way to test a man’s fitness for his task 


By P. J. Risdon 


English correspondent of the Popular Science Monthly 


HE. resistance that the human 
system offers to the passage of an 
electric current varies according 
to the emotional condition of a subject. 
‘As mental disturbance increases, this 
resistance is reduced and permits of 
the passage of an increased current. 
Dr. A. D, Waller, the director of the 
physiological laboratory of the Uni- 
versity of London, applied the prin- 
ciple in an invention that actually 
measures the emotions and that 
should be of considerable value to 


‘medical men in diagnosing mental and 
nervous diseases. 

‘The apparatus comprises a system 
of electric wiring connected with a 
galvanometer (an instrument that 
‘measures the effect of variations in an 
electric current by which it is influ- 
enced). The variations are recorded 
by means of a delicately balanced 
needle or pointer; a tiny reflector 


moves in sympathy with the needle. 
A light is concentrated on 
reflector. 


the 
As the reflector moves, a 


beam or bead of light reflected from it 
travels along a graduated scale, For 
convenience the seale may be placed 
in front of a mirror, so that the ope- 
rator and subject may both see the 
movement. 

In the electri circuit is a pair of 
Lechanche cells and another small 
battery. A pair of aluminum disks 
(called electrodes), wired up to the 
circuit, is attached to the hand of the 
subject, one being placed against the 
palm and the other on the back of the 
hand and held in position by rubber 
bands, Blotting-paper woaked in salt 
water is inserted between the disks 
and the hand to insure an unbroken 
circuit. A number of switches enable 
the operator to vary the resistances in 


‘Aluminum electrodes are 
fattached to the hand of 
the subject—one against 
the palm, the other on 
the ‘back of the hand. 
‘These are electrically con 
nected with a reflecting 


by means of a delicately 


Balanced needle with 
which a tiny mirror moves 
"The light 

ed on the 

‘moves, the 


him, and the light moves 
rapidly to the very end of 
tthe scale. 


the circuit and the amount of current 
flowing. 

‘Now, the emotional response of dif- 
ferent persons varies greatly, and indeed 
the response of any one ‘person varies 
considerably according to the time of 
day or night and to his or her health. 

Consequently the apparatus has to 
be calibrated or set s0 that at the com- 
mencement of operations the bead of 
light is at zero on the scale while the 
subject is perfectly 
quiet and free from 
excitement and  dis- 
turbing influences, 

Teannot do better 
than relate here the 
tests to which Dr. 
Waller subjected me. 

Upon entering. the 
laboratory, I noticed 
that the electrician’s 
hands were bad! 
searred, and qui 
tioned ‘him as to 
whether it was Dr. 
Waller's doing. He 
made a motion of his 
head in the affirmative. 

T was seated in a comfortable arm- 
hair, 

‘ompose yourself and smoke,” said 
the doctor. 

Meanwhile the electrodes were fas- 
tened on my left hand and the instru- 
ment was calibrated until the spot of 
light was stationary at zero. 


Anticipation Is Worse than Reality 


ightest warning, Dr. 
up a pin about 
four inches long and made a lunge at 
my right hand without touching it. 
‘The bead of light moved right to the 
end of the scale and very slowly 
returned. 

Have you ever heard a Klaxon horn 
sounded in a laboratory? That was 
what next happened, with the same 
result. 

‘Then Dr. Waller really did prick 
my hand with the pin; but the 
effect was less pronounced than 
when he pretended to do so. 

Such is the sense of duty to 
one’s editor, and so ready to 
‘suffer must a correspondent be, 
that I positively asked to be 
burned soasto record the effect. 
‘Twice Dr. Waller fumbled 
about with matches and sent 
up the bead of light. When he 
finally struck a match and 
actually applied it, the effect 
was much less pronounced 
than that produced by antici- 
pation of a burn. In faet, the 
bead moved go little that some 
one suggested a red-hot poker, 
whereupon the bead com- 
pletely disappeared as T 
thought of the electrician's 


pose myself. As the bead returned, a 
pungent odor, not infrequently encoun- 
tered in laboratories, had the effect of 
sending it up the scale again. 

Dr. Waller next warned me that he 
was going behind todo something to me 
of which Ihadnoconception. Knowing 
what had already been done and what 
hadn't, and thinking of red-hot pokers 
and of the electrician’s scarred hands, 
the spot of light traveled up that seale 


ow the emtions ste thei own autograph, 
Tone cca seems cri im toe ot 
Beiparty ce tsorecioes wien tana bad foot shaamass mre nel! 


ina way that made me blush for shame 
when I felt my ear tickled after half a 
minute's suspense. 

‘The last of the experiments practised 
upon me consisted in first composing 
myself until the bead was steady xt 
zero. I was told to think of something 
(other than red-hot pokers) which had 
been a cause of worry and anxiety. 
‘That was easy enough—the only diffi- 
culty was to keep back a crowd of 
thoughts. I began to wonder what the 
editor would think of my adventure, 
and the bead of light traveled out of 
sight "and remained there until Dr. 
Waller broke the spell. 

So, an unpleasant taste, a feeling of 
nausea—indeed, almost anything that 
temporarily disturbs equanimity—is 
recorded. 

‘Asa result of a great number of ex- 
periments, Dr Waller concludes that 
as a general rule, subject to some ex- 
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ceptions, anticipation produces a more 
powerful effect upon naval and mil 
tary officers and members of the liter- 
ary, artistic, and scientific professions, 
and that it is principally manual work- 
ers who respond to actual experiences 
more than to anticipation, which 
accords with .aost preconceived idea 
upon the subject. 

An important point about the ir 
strument is its calibration. When it 
set to suit a certain 
person's temperament, 
the diagram of resulta 
obtained cannot be 
directly compared 
with those obtained 
from another person 
for whom the instru- 
ment is differently 
calibrated. In other 


words, although zero 
on the scale (where 
the bead of light is 


position, 
position doea 
represent the 

same degree of equa 
nimity for each person who is tested. 


A Curious Fact 


A curious fact in connection with 
the experiments is that they can be 
satisfactorily made only with elec: 
trodes or metal disks on the palms 
of the hands or the soles of the 
feet. ‘Thus the electrodes may be 
on either side of one palm, or one 
may be on the palm of one hand 
and the other on the palm of the 
other hand, ‘The current from tl 
Lechanche cells serves to equilibrate 
or balance the galvanometer reflector. 
‘The small electric cell sends a current 
of about one tenth of a volt through 
the circuit and the disturbance of the 
galvanometer by this additional cur- 
rent (which varies according to the re- 
sistance of the subject) causes the gal- 
vanometer reflector to move and the 
bead of reflected light to travel 
up and down the scale. 

‘One of the strangest features 
is that the extent of the sub- 
ject’s emotions is recorded 
whether he be conscious of 
any emotion and whether he 
show any external sign of it 
or not. Indeed, pent-up emo- 
tion effectively concealed and 
controlled is indicated in a 
‘more pronounced manner than 
if relieved by weeping; and 
this applies equally to other 
controlled emotions. Presum- 
ably swearing will now be eon 
sidered justifiable. 

One may hope that Dr. 
‘Waller will succeed in devel 
ing his invention so that differ 
ent emotions, such as anger, 


hands. 
I was then told to recom- 


sorrow, and fright, may be 
distinctly recorded. 


February, 1921 
Cameras and Divers to 
Restore French Coal-Mines 


EFORE they retreated from the Lens distriet in 
France, the Germans flooded the coal-mines. Be- 
‘cause France was thus deprived of one of her most 
important coal-beds, it was provided in the Peace Treaty 
that an adequate amount of coal must be turned over by 
the Germans to France. In the meantime, every effort 
is being bent to restore the mines to their former condition. 
To pump out the water will be a labor of months. More- 
over, to facilitate it, the engineers must. know exactly 
where the shafts and galleries were punctured 
Accordingly, the French government decided to use an 
under-water camera for taking photographs of the shaft 
lining. ‘The apparatus was supplied by the submarine 
engineers, Siebe, Gorman and Company 
Photographing under water involves the use of powerful 
lights. But even the most powerful lights in the turbid 
water of a deep shaft reveals little; its beams have but 
little penetrating power even under the most favorable 
conditions. 


Artificial Sunlight for Under-Water Photography 


White sunlight is a composi 
but those that are of greatest value in p) 
cannot see at all, ‘They are locat 
the ultra-violet end of the spectrum; they are the chem 
rays that eause sunburn. ‘These’ po 
rays will not pass through ordinary 
penetrate a glass made of pure quai 


tion of man 


id rays; 
ography we 


erful wl 
but they will 


Hence, the light by 


means of which photographs are made in the shafts of 
Lens radiate a light that is rich in ultra-violet rays. 
Instead of glass, quartz is used, which encloses a mereury- 


vapor are. ‘The light of the mereu 
to many who work in factori 
it was invented and introdu 
Its color is a ghastly greer 
‘This lamp, then, supplic 
is used in the camera to photog: 
of the Lens min 
‘The camera itself consists of three main gun-metal 
castings bolted together one above another. The upper 
and lower castings are each formed with four water-tight 
chambers, and each of these chambers contains a mercury 
vapor lamp of three thousand candlepower. The eamera 
are in four chambers in the middle easting, which also 
carries four additional lamps, making a light-totality of 
thirty-six thousand candlepower, ‘The shutters of the 
cameras are electrically controlled. Special levers, 
actuated by rods, 
are provided to t 
the cameras. 
Repairs can be 
made by a diver 
after photographs 
have been made. 
After the holes 
have been stopped 
up, it is an easy 
matter to pump out 
the water. 


por are fs 


ntographie galleries 
Hewitt 


ph the inundated walls 


Here is the apparatus 
that ia lowered into the 
flooded mines of Lens, 
France, to make pho- 
tographs of their pres- 
tent condition 


eer | 


Level of Flood water | 


Gables 


| 


How the under-water camera and its lamps are 
lowered into position to photograph the shaft lin 
ings of the Lens coal-maines so as to locate breaches 
shade by the Germans in order to flood the mines 
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Perfect Airplanes 
Are the Result of 
Wind-Tunnel Tests 


ui ligt airplane model is placed 
ina chamber in a long tube 
through which air is drawn in 
parallel currents. Instead of 
moving the models in the air, the 
air itself is in motion, which 
amounts to the same thing, as it 
is the relative motion that sus- 
faine a body heavier than air in 
light. 

ttached to the model is a deli- 
cate scale called an “aerodynamic 
balance’; it measures the wind 
forces to which the model is sub- 
jected. ‘Then one model is com- 
pared with another until one is 
obtained that offers the least re 
sistance to the wind. Lessen the 
wind-resistance of any moving 
body, and yjou cut down the Here is one of the smaller wind- design started, Nieuport was the 
amount of fuel required to drive Cyr, France, Tt frsttoattain greater peed merely 
itata given speed. Only by such chamber in which both by giving an aieplane a form that 
experimenting was the airplane ee ee 
developed to its present form “Zaller "tannela Uhat the by. the” resulta of wind tunnel 
from the early crude machines, 


‘After having been drawn into the 
tunnel, the air is expelled through 
‘open cylindrical extension that 


“ 
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Outside the experimental chamber a hundred-mile-an-hour gale is 
in which the aerodynamic balance 

land the model are placed sits aman 
at a table. His duty is to read the 
Yelocity of the air that is being in. the center—so terrific 
Grawn through the tunnel. When suction 


break up the eddies—a kind of sieve, in other we 
speed of the wind can be varied fom @ zephyr to hurricane. 
‘The model is suspended in the chamber above the'acro- 
dynamic balance and the air is drawn through the tube, 
Weights are added to the balance until the model becomes 
stable and steady. These weights measure the compensation 
(Of the forces of the air 


25 
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Mid-Ocean to Become a Great White Way? 


SOME of our transcontinental express trains carry power- adopt the idea. It would indeed be 
ful searchlights to entertain the passengers on the obser 


‘amazing spectacle to 


interesting parts of the pasting scenery. ‘Great fan-shaped 
beams of light flickering over the Panaina-Pacific Exposition" Searchlights have reached a high point of efficiency, and 
terounds amused the crowds. the current to supply twelve large lights would be taken from 

‘Now it is proposed that the floating palaces of the sea the power plant of the ship without overt 


An Electric Sawmill on Wheels Stronger Propellers for 
HEREVER electric power is can be supplied at comparatively small the Airplane 
available, be it ina shop orona cost with electricity, this eawmil Are landing a DN4 airplane at 

farm, the transportable electrically should be of interest to the American high speed encountered muddy 
driven circular saw shown here will farmer. ground. The wheels sank into the mud 
prove very valuable. A small and the machine nosed over, 


electric motor, which may be 
attached to any plug, fur 
nishes power for the circular 
saw, which is large enough to 
cut fourinch planks. 

‘The miniature sawmill rests 
on two large wheels and two 
supporting braces, and may be 
rolled to any spot where it is 
needed, even over rough pave- 
ment or sandy soil. It has 
been used successfully and 
economically in Germany, in 
spite of the fact that the cost 
of electric power in that coun- 
try is considerably higher than 
in the United States. 

In view of the fact that 
electric power is rapidly sup- 
planting steam power or the into a hard state not affected 
power obtained from gasoline by ordinary solvents or tem- 
engines in this country, and ‘This miniature sawmill on wheels can be rolled peratures that would disinte- 
that in most localities farms to any spot where needed: it is ron by electricity grate @ gum or res 


6 


the propeller making a number 
of turns in the mud. 

If this vital part of the 
airplane had been made of 
wood, it would have splin- 
tered into match-sticks, But 
it. was made of ‘“micarta," 
laminations of cloth or paper 
coated in ““bakelite” and sub- 
jected to heat and pressure, 
What is bakelite? 

Bakelite is a composition de- 
rived from the combustion of 
carbolic acid, creosol or phenol, 
and formaldehyde. — Com- 
bined, these form a resin that, 
when’ subjected to combined 
heat and pressure for a suit 
ible time, carries the material 
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ICK up almost any fiction mag- 

‘azine today and you will see 

the name “Benda” in the corner 
of many of the illustrations. Mr. 
Windyslaw T. Benda comes from 
Poland and he gives to the men and 
women of his pictures the high 
cheekbones, the slanting eyes, and 
the delicate chins peculiar to the 
people of Slavic origin. Yet he also 
puts plenty of American features in 
them, 

When you enter Mr. Benda’s gor- 
geous studio in the Gramercy Park 
section of New York, you are 
reminded of the “Arabian Nights.” 
‘The walls are decorated with dra- 
peries and pictures of glorious bar- 
barie color. And here and there you 
see a head so lifelike that, if Mr. Benda 
were not such a quiet, unassuming 
man, you would feel sure that he was a 
follower of Bluebeard, When you ask 
him about these almost human masks, 
he modestly tells you that he has made 
them himself! 

‘What materials does he use? Wrap- 
ping-paper, cardboard, 
paste, and paint. He 
starts with strips of wrap- 
ping-paper and molds 
‘them bit by bit; he re- 
enforces the weak spots 
with cardboard. ‘Thus 
with, neither forms nor 
casts to aid him, he gradu- 
ally builds up a face, When 
it is finished, he gives it 
several coats of paint until 
itis as smooth as skin and 
has the true skin color. He 
paints in the eyebrows 
and lips, and cuts out nos- 
trils, eyes, and airholes in 
the forehead. Asa matter 
of fact, he does not actu- 
ally cut holes for the eves, 
but rather punches them 
in. The rough edges thus 
made are painted black 


Making Masks Is the Hobby 
of Wladyslaw Benda, 


By P. Schwarzbach 


they are as smooth as skin 


and serve remarkably well as eyelashes. 
‘The inside of the mask is just a mass 
of short ends and glue; but when the 
mask is finished, this gets a coat of 
paint as well. 

‘We are all familiar with masks. On 
‘Thanksgiving Day nearly every small 
boy in the country dresses up in his 
mother’ 


© Ketone View Comenay 


‘This fearful creature has really a 
sweet and Theart within. For 
Deneath its silken robe ia the body of 
‘Mr, Benda. In spite of the large size 
‘of the maak, it is very light 


a mask that completely transforms 
him into another person. In drama 
and in dancing, masks such as those 
that Mr. Benda makes are a great 
help to the actors when they wish to 
portray various characters, 

Even in the days of ancient 
Greece and Rome, actors wore 
masks. In England, just alter 
Shakespeare's time, a form of drama 
known as the "masque" beca 
very popular. And now we find it 
coming into existence in this coun 
try. Several of Mr. Benda’s masks 
have been worn by Margaret Sev- 
‘ern, a well-known New York dancer. 

Some of his masks represent shy, 
demure maidens. He is shown below 

wearing one of this type, and, as you 
see, it completely transforms him. 

He put on the mask of a terrible 
deep-sea god, and looked #0 fierce 
that the spectators instinctively 
glanced toward the door. Mr, Benda 
has made several other strange 
masks, vividly painted in striking 


Some wear simple caps 
and others huge golden 
headdresses. One in par- 
ticular has two long (Wwrap- 
ping-paper) feathers of 
gold that curl gracefully 
and sway slightly when 
the mask is moved. There 
is also a perfect head of 
Japanese girl and the 
head of an angry man. 
‘Mr. Benda spends much 
of his isure at this strange 
form of sculpture; and he 


the world, and the other is, 
the smallest black kitten 
that ever climbed up the 
back of an upholstered 
chair. 
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THE “ALULA™ WING ON, 
A PELICAN” 4-TON 
MACHINE 


Two New Types of Airplane Wing 


In the new Handley Page wing (shown in the lower tn the Alla wing (shown at the top of the page) 
part of the picture) is a series of hollow fan important consideration is the eliminating of the 
Pec cureincts usgeingawnghes cima Sead tamer” dag ta tie curva aires Sanery 
of small ones. By thus exponng a larger area tothe wingtips "This is overcome by apparatus contained 
‘air, the lifting power is enormously increased. in the Alula wing and operated by the navigator 
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Wings that Lift Heavier Loads 


English designers are making renewed and 
effective efforts to rival the birds in the air 


NE of the many difficulties en- 
countered by aviators is to land 
ina reasonably short distance at 

areasonablespeed, especially in thecase 
of forced landings. Another is to rise 
in a short distance. It is obvious that 
in the case of large machines carrying 
heavy loads this difficulty is enhanced, 
for the simple reason that the heavier 
the machine the greater the power and 
speed requisite to maintain it in the 
air. By means of the Handley-Page 
new wing, the distance run in getting 
off and ‘in landing is reduced by 
twenty-five per cent. 

‘This new wing of Handley-Page 
must be regarded as one of the most 
remarkable and important improve- 
ments in airplane design that has been 
made in years. In an elementary 
form it has already been tried on a 
de Haviland plane (D.H. 9) with 
280-horsepower Siddeley engine with 
remarkable result 


Greater Wing-Lift Attained 


What is most noteworthy is the 
‘enormously increased lift of the new 
wing. Even the experimental airplane 
developed fifty-five per cent greater 
lift’ than another of exactly the 
same type without the special wing 
attachment, which was tested at the 
same time under precisely similar 
conditions. ‘This result was secured 
by a single additional vane fitted 
in front of the ordinary leading 
‘edge of each wing. With wings con- 
atructed entirely to the new design, it 
is estimated thatthe lifting power will 

increased to such an extent that for 
‘en horsepower of engine the same 
weight will be lifted by a wing area of 
not much more than half the usual 
area. Alternatively the same wing 
area will lift nearly twice the load for 
the expenditure of the same horse- 
power, or the same load with a great 
reduction of horsepower. 

‘The design of the wing itself consists 
of a series of hollow curved vanes or 
narrow wings which overlap but do not 
touch each other. At first sight it 
‘would appear that by thus allowing ali 
to flow through the vanes the lifting 
power would be reduced, but that is 
not so. The spaces between the vanes 
virtually convert a single large wing 
into a number of small ones, so that 
there is a far greater total area exposed 
to the air than in a single wing, thus 
increasing the lifting power. 

In future machines there will be five 
movable vanes arranged so as to open 
and close on each other somewhat in 
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the manner of Venetian blinds or 
hinged louvers. The movement will, 
of course, be under the control of the 
navigator, who will control the extent 
of lift according to whether he is 
“getting off,” flying, or landing. For 
instance, when he desires to attain full 
speed, he will close the vanes and 
practically convert them into a single 
wing. When he desires to reduce 
speed and to land, he will open them. 

Owing to their small size as com- 
pared, load for load lifted, with ordin- 
ary wings, the new wings can be built 
much more stoutly, thus bringing the 
day of really efficient all-metal wings 
within sight 

In the experimental machine, the 
additional small wings were fitted in 
front of the ordinary wings. ‘The vanes 
extended from tip to tip of the wings, 
and were attached a few inches in front 
ding edge of each main plane 
bars. Even with this com- 
paratively crude attachment, the navi- 
gator was able to fly at a speed of 
fifteen miles an hour less than the 
minimum speed without it; and 
although the tail was well down and 
the nose up and “stalling” appeared 
imminent, actually no such thing 
‘occurred. 

Apart from this practical demonstra- 
tion, extensive laboratory experiments 
and tests have proved beyond question 
that the principle involved is a sound 
fone on which to proceed. 


The Alula Wing 


The Blackburn Company of Eng- 
land have evolved an entirely different 
type of wing, which dispenses with 
movable flaps, known as “ailerons,” 
by means of which “banking” is 
effected. Here again greater lift for a 
given power was the main object, 
although there are other special fea- 
tures about both the wing and the air- 
plane to which it is being applied. 

In ordinary planes there is a con- 
siderable loss of power and lift, due to 
the curvature of the wing-tips.” In the 
Alula wing these “end losses,” as they 
are termed, are eliminated. As the 
picture on the opposite page indicates, 
in plan the wing has a curved leading 
edge and a straight trailing edge. 
Viewed edgewise, the trailing edge is 
horizontally straight, while the leading 
edge is straight in the center portion, 
then it curves downward, and finally 


‘curves slightly upward. Between the 
leading and trailing edges the plane 
winds or curves in a manner deter- 
mined by experiment. 

In the curved portions of the leading 
‘edge are a pair of hinged flaps under 
the control of the navigator, The 
effect of opening one of these flaps, or 
valves, is to “spill” the air, in much the 
same way that a jet of water directed 
into a jar is flung out again, 


What the Flops Accomplish 


‘The opening of one flap increases the 
resistance of the wing to which it is 
fitted, and the disturbed air whirling 
past the plane reduces its lift, allowing 
it to sink, and causing a corresponding 
lift of the other wing, so that the air- 
plane automatically’ banks. Thus 
turning and banking can both be 
accomplished without the use of aile- 
Tons or rudder, although it is not pro- 
posed to dispense with rudders, 

Tt was found necessary to raise the 
wings to a higher level, 4 that the 
planes are directly above the body of 
the machine. It is considered that the 
wing gives the best results on a mono- 
plane, and it will be applied more 
particularly to air “tramps.” Owing 
to the increased lift obtained, slower 
speeds are possible with heavy loads, 
and the design of the wing makes 
moderate speeds more economical. 

‘The Blackburn Company is accord- 
ingly proceeding with the construction 
of what they have named their four- 
ton Pelican aerial lorry, a machine 
capable of carrying a load of nine 
thousand pounds. The weight of the 
tramp itself, with fuel, will be fifteen 
thousand pounds. The span of wings 
will be 146 feet and the body will be 84 
feet long and 14 fect diameter over 
fuslage, The two engann wl be of 
900 total horsepower, the cruisi 
speed 72 miles an hour, the landing 
speed 55 miles an hour, and the rate 
of climb 410 feet a minute, 

Radical departures are ‘made from 
orthodox design. The pilot's cabin is 
situated in the nose of the fuselage. 
Behind it is the cargo space (seventeen 
hundred cubie feet) and behind that 
the engine-room. The pilot’s cabin 
will be hinged so as to swing right 
‘open, and the cargo—which will be 
scientifically packed in containers and 
carried upon trolleys on rails—will be 
run out bodily. It is estimated that 
the cost of freight between London and 
Paris will be only five cents a pound. 
Hf that figure is correet, there should be 
a wide expansion of such traffic. 
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“The inventor can’t do it all,” says Edison; “you've got to change people” 


Said M.. Edison, in an interview with James H. Collins for 
the Popular Seiece Monthly: a 

“Greater and greater production is the real road to general 
prosperity. ‘The country that can lead in this matter will 
Supply the world. 

"This should be the job of the United States. 

“The English, while fertile in invention, are extremely 

conservative. The Germans are more open-minded, but not 


particularly inventive—they are most successful in applying. 
the inventions of other people. The French are inventive, 
but their industrial genius does not run to quantity production. 

“We have gone farthest along these lines, but our con- 
servatism is also great. However, spurred on by the necessity 
for replacing expensive labor with automatic machinery, 
manufacturers will be increasing output, employment, 
‘wages, and standards of life. 
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Edison on Super-Labor-Saving Machines 


Employers and employees are equally concerned in this 
question about which Mr. Edison has some decided ideas 


PON every factory payroll there 
ve two competitors in keen 
rivalry to see who can work 
the cheaper 

One is Wages, and the other Interest. 

Interest has certain advantages over 
Wages. An automobile factory, say, 
requires three hundred fenders # day. 
Hand production of one per hour per 
man, with a ten-hour day, would 
require thirty sheet-metal workers 
At five dollars a day per man, the 
labor cost would be $150 daily, or 
$45,000 a year. By investing $50,000 
in a special forging press, turning out 
the same number of fenders, two or 
three operators could be employed at 
ten dollars a day each, and the yearly 
labor cost cut to $20,000, allowing for 
depreciation, wages, power, and 30 
forth. Already there are such great 
presses in automobile plants. 

Dollars can usually work cheaper 
than men, yet Wages has a curious 
advantage over Interest, For if the 
employees of the United States Steel 
Corporation put one tenth of their 
wages into the common stock of that 
company, within eight years they 
would own a controlling interest. 
Following the same plan, the railway 
workers could acquire a majority of 
the common stock in the railroads in 
twelve or fifteen years. 


What High Wages Cost 


‘Wages have been at record-breaking 
heights. ‘There was talk of the ten- 
dollar-a-day workman, Not a fe 
authorities believe that wages will stay 
approximately at these high levels. 
If everybody can be employed 
at war wages, and production costs 
still be kept moderate, the result will 
be increased purchasing power and 
comfort. But if higher wages continue 
without increased production, then 
purchasing power must be limited, for 
producer and consumer will simply be 
playing the game with counters having, 
higher values marked upon them, but 
purchasing no more commodities. Idle- 
ness in a war-cost world is tragic to the 
ten-dollar-a-day workman, with food, 
rent, clothing, and all other necessities 
at abnormal levels. Many thousands 
of workers this winter can testify that 
‘idleness at ten dollars a day is di 
ferent from idleness at three dollars. 
‘High wages stimulate heavier invest- 
ments in labor-saving machinery. Such 
machinery increases production, lowers 
costs, broadens purchasing power, and 
eventually increases the wages of em- 
ployees, who, while fewer in number, 
must have greater skill. Wages and 
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living standards are highest in coun- 
tries with the largest investment in 
machinery, like the United States, and 
lowest in countries where machinery 
has not yet replaced human muscle. 

Do present conditions point to a 
new era of invention? Will it pay to 
invent and install very complicated 
and expensive machines—devices cost- 
ing a quarter million, a half million, 
and even a million dollars, and doing 
the work of hundreds, perhaps thou- 
sands, of men and women? 


Meeting the “Wizard” 


With these thoughts in mind, the 
writer went over into New Jersey to 
see an inventor whose work in the past 
forty years has probably done more to 
increase jobs, wages, the output of 
‘commodities, wealth, and comfort gen- 
erally, than that of any other individ- 
ual. Out of Edison’s brain have come 
not only complete industries like elec- 
tric lighting and power, but enormous 
expansion in human production, and 
enormously increased consumption of 
things as diversified as copper, coal, 
platinum, trolley transportation, build- 
ing materials, real-estate values,, wire 
communication, music, the art of the 
actor, and business correspondence. 

‘At Edison's library, they were dubi- 
ous about an interview. The “Old 
Man” had been working at a terrific 
pace lately, and was “jumpy.” Some- 
body had seen him disappear in the 
direction of the laboratory around 
noon. It might be necessary to wait 
an hour, maybe longer. And a highly 
condensed interview was urged. 

Within five minutes the “Old Man” 
turned up on his way to the library for 
data, His face looked drawn and his 
eyes tired. His clothes needed brush- 
ing and pressing; his old derby hat was 
dusty. While explanations were being 
made he had an absorbed far-away 
ook; but at the bare suggestion of the 
idea his face lighted. 

T've been working at that for fifty 
years,” he said. “But the trouble is, 
you can't get people to doit! We have 
in this country an enormous capacity 
to invent super-machinery. But our 
desire to install the device is very, 


very weak. Human inertia is the 
problem, not invention. Something 
in man makes him resist change. He 


clings to his old equipment, and proc- 
esses, and habits, rather than scrap 
them for something ten times more 
productive. 

“Now, that 


probably sounds as 
a 


if T meant the wage-earners who 
feel that new inventions will take 
their jobs away. But I mean the 
manufacturer too. It is just as hard 
to change him 
As an illustration, he went back to 
his automatic telegraph, which in the 
seventies scared British post-office 
officials with its prospect of one thou- 
sand words a minute. 
‘In London I met an operator who 
asked me if I know his brother in New 
York. We had worked together. ‘I'd 
like to have a word with you, but not 
here,’ he said, We went out to a beer 
saloon. 

“They've put up a job on you,’ 
he told me. “They don’t want your 
system to succeed, and are going to 
give you the old Bridgewater Canal 
line to Liverpool, which is never used 
now. If it has one leak it has fifty— 
T don't think you can get a message 
over it at all.’ 

‘Well, the only answer to that was 
to use a very strong current. Remem- 
ber, there were no dynamos then~ 
electricity was still in the battery 
stage. At Apps’ in the Strand— 
famous instrument-maker, you know 

-I found a big battery that Tyndall 
had used in his Royal Institution work. 
It cost a sovereign a cell and we 
needed one hundred cells, Five hun= 
dred dollars was a lot of money then, 
but my backer was game. We put 
that battery on the Bridgewater line, 


The Unpaid Bill 


“We sent one thousand words a 
minute without a hitel—perforated 
aper—eame out beautifully, without 
an effor, clean and black-—no, blue. 
‘The trial was repeated—perfect trans- 
mission. That battery jumped all the 
leaks and stood up for half s dozen 
tests, and had plenty of power left at 
the finish.” 
Edison chuckled over this defeat of 
red tape nearly half a century ago. 
“They adopted it eventually,” he 
added, “but from that day to this we 
have never received a penny from the 
British government—not a cent!”” 
Edison maintains that we haven't 
begun to utilize our opportunities. 
“We had few automatie machines in 
the seventies and no very big ones,” 
he continued. “But there was one 
invention that embodied the whole 
principle of large-scale automatic pro- 
duction—the Jacquard loom. It has 
been turning out beautiful fabric pat- 
terns for more than a century, In 
purely automatic mechanism a su- 
preme achievement, tremendously 


complex, yet absolutely practical. 
Once a patiern is set on its cards, the 
Jacquard loom will turn out that pat- 
tern over and over again, as long as 
you supply material, power, and up- 
kkeep, to the end of time. But appli- 
cations of the Jacquard perforated 
card prineiple'to production in other 
industries are so limited that you could 
probably count them on your fingers. 
Other basic principles are cams. on 
shafts, the pantograph as applied to 
the eccentric lathe, the drop press, 
rotary press, special drill jig, the 
grinding method of removing metal, 
and soon. All the inventor need know 
is what you want to do, and how much 
of it you have to be done, and he can 
furnish automatic processes and big- 
seale mechanism. Sometimes the prob- 
Jem will be worked out on mechanical 
lines, again electrical, again _ 


treble production, it might be econ- 
omy to: replace ‘even one hundred 
mechanies with a million-dollar ma- 
chine.” 

"Will present high wages hasten in- 
vestment and invention along thisline?” 

“T hope so, bat Tati also’ skeptical. 
Wages are ‘certainly high enough to- 
day, and skilled workers far from 
plentiful. That may play its part in 
appealing to thé imagination of the 
‘manufacturer. But it also increases 
the opposition of the worker, who 
naturally fights harder to keep a hun- 
dred-dollar-a-week job than one at 
twenty-five dollars a’ week. Auto- 
matic machinery is just as profitable 
and desirable when normal wages pre- 
vail. Why, automatic machinery in 
most industries would do away with 
ninety workers in every hundred. That 
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goods are cheapened, more of them 
sold, and more workers employed, 
Show me a work-force of 10,000 men, 
and I'll show you 4000 or 5000 who 
‘ought to be retired. In 10,000 families 
there are probably 5000 persons who 
should not be working, but enjoying 
life instead. They can’t do it now. Au- 
tomatic machinery will let them do it.” 

“What can workers do to prepare 
for such changes in industry?” 

‘Many things. ‘They might acquire 
technical knowledge and be ready to 
qualify for the better jobs made pos- 
sible by the automatic machinery. 
Even more to the point would be ac- 
quiring an,open mind and broad view- 
point. Instead of a job and a trade, 
something learned once and made to 
Tast a lifetime, the worker should be 
prepared to see his work change again, 
and again in a lifetime. 


chemical, New principles [ 
will be found, of course, but 
those already available 
would keep the inventor 
busy making 


“You Can't Get Men to See the 


Point,” says Edison 


But it is hardly fair to & 
pect that of employees when 
80 many employers fail. 
“It is a job for the sales 
man as much as the inven- 
tor. Markets must be ex- 


tion were the whole problem. 
But it isn't, Human inertia 
is the problem—you can't 
et people to see the point! 


A Government School 


“More machinery, 
more complex, more auto- 
matic—why, that is so im- 
ponant that I think the 
United States government 
‘ought to found an institu- 


“T'S easy to invent, but hard to change 
men,” says Edison. “Human inertia 
is the problem to-day—you can’t get men 
to see the point,”” 
“Will present high wages hasten invest- 
ment and invention?” asked Mr. Collins. 
“I hope so, but I am skeptical. Auto- 
matic machinery in most industries would 
do away with ninety workers in every hun- 
dred. To prepare themselves for such chang- 
es in industry, workers should acquire an 


panded 0 that they will 
take commodities in un- 
heard-of quantities, and 
justify big-scale production. 

Every inerease in produc- 
tion, every new invention, 
like the automobile, increas: 
es jobs and purchasing 
power. Greater and greater 
production, with abundant 
‘commodities for everybody, 
is the real road to general 
prosperity and a higher 


tion— The “Government open mind and broad viewpoint toward standard of if 

School of Automatic Ma- the modernization of industry. Instead of 

chee, Designing Teste acquiring a trade, theworker should America’s Job 
rains available shoul 

put. to work. And. there Lode ted Biss Woes cenee “The country that can 


‘ought to be a fool-proof 
system of questionnaires for 
weeding out the unimagina- 


again and again 


in a lifetime.” 


Jead in this matter will 
have the job of supplying 
the world. It should be 


tive. A 
“What line will invention take?” 
was asked, “Will the new machinery 
be big, complex, costly? If we have 
factories installing million-dollar ma- 
chines, won't that make the billion- 
dollar ‘corporation obsolete?” 

“Tt depends on the industry. When 
automobiles are turned out by the 
thousand, special machinery is pos- 
sible. Cost of equipment is not im- 
portant if you have volume of output, 
because interest is cheaper than wages. 
Suppose an automatic machine costing 
$1,000,000 displaces 1000 mechanics. 
At $50-a-week wages per man, that 
‘saves $2,500,000 on the payroll. At 
6 per cent, your million-dollar machine 
costs only $60,000 a year for interest, 
and $200,000 depreciation on a life of 
five years. Lump interest, deprecia- 
tion, upkeep, and operation together 
at $500,000 a year, and you have saved 
the cost of the machine the first six 
months, When you remember that 
such a machine may also double or 


‘Thisis James H. Collins, who interviewed 
Mr. Edison for Popular Scisnce Monthly 


sounds cruel, doesn't it? Labor fights 
the suggestion everywhere. But au- 
tomatic machinery will benefit labor 

both in earning power and commodi- 
ties, Ifmachinery supplants nine men 
out of every ten in a given industry, 
what happens first? Each man kept 
on the payroll ean earn higher wages, 
because more skill is required to ope- 
rate the more complex and costly 
machinery. Then production increases, 

2 


our job. ‘The English are 
extremely coneervative, and while 
they learned to talk of quantity 
production during the war, there 
has not really been any great change, 
although they are fertile in in- 
vention and research. The Germans 
are more open-minded, but not par- 
ticularly inventive—they are most 
successful in applying the inventions 
of other people. The French are in- 
ventive, but their industrial genius 
does not run to quantity production. 
We have gone-farthest along. these 
lines, but our conservatism is also 
great. If high wages continue, and 
force us to think harder, and improve 
our methods and increase output by 
new, large-seale devices and processes, 
that will be a good thing. Spurred on 
by the necessity for replacing ex- 
pensive labor with automatic machin- 
ery, manufacturers will be increasing 
the output of commodities, increasing 
employment, skill, wages, purchasing 
power and general standards of life." 
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A Paper Suit for One Dollar 


Making a virtue of one of the war’s necessities 


EOPLE are wearing paper cloth- 
‘ing and even paper boots, in 
Argentina, Austria, Germany, 

Great Britain, Italy, and Turkey. 

The style originated ‘in Austria and 

Germany, where one can buy a work- 

man’s suit for 58 cents or a regular 

suit, machine-tailored, at from 29 

cents to $2.50, an overcoat for 51 

a pair of boots for a quarter, and 

a hat for a dime. 

Germany had to avoid nudity when 
she was cut off from overseas supplies 
of cotton, wool, and hemp. ‘The only 
available’ raw materials were paper 
and cellulose fiter. So there was 
nothing for it but to wear paper. 

‘As a matter of fact, not only are 
clothes made from paper, but several 
hundred other commodities of daily 
‘use. Apartments can almost be fur- 
nished with the paper goods appearing 
in foreign markets now: towels, quilt 
ings, upholstery goods, bed- and table- 
linens, curtains, sewing-threads, sacks, 
overalls, raincoats, collars, embroi- 
dered blouses, hairpins, hangings for 
walls, imitations of Persian carpets, 
and even horses’ harness and piping 
for oil and gas. 

All of these materials are made from 
so-called paper yarn—in reality cellu- 
lose, which makes up the framework 
or structure of all vegetation. 

In making paper yarn, the cellulose 
is transformed into paper, or old paper 
is used. The manufactured paper 
rolls often weigh as much as eight 
hundred pounds. ‘They are eut into 
narrow strips from one eighth inch to 
six inches wide. These strips are 
tightly wound into disks. 

‘Twisting of the strips into round 
threads is next in order. ‘The German 
method is this: ‘The disk is contained 
in a flat holder and the stripped paper 
{is twisted by two small rolls above the 
disk. ‘Then the twisted yarn is wound 
on spools. Sometimes the paper yarn 
is moistened to make it pliable for 
twisting, and chemicals are added to 
give the finished product flexibility, 
pliability, and durability. 

‘The greatest care is exercised in con- 
trolling this twisting process. If there 
is too much tension, the yarn tears; if 
there is too little, the produet is irreg- 
ular, Therefore the twist gearing is 
continually readjusted to give the 
right amount of twist. 

After twisting, other fibrous materi- 
als are woven in. Wastes from cotton 
and flax are introduced in paper 
thread. To increase its resistance and 
to waterproof it, the yarn is auto- 
matically passed through a warm bath 
of mixed glue, tannin, and water glass. 
‘Then it goes through a cold bath of 


By Dr. I. Newton Kugelmass 


aluminum formate and is dried imme- 
diately. This treatment does for paper 
yarn what tanning does for the skins 
of animals. 
per clothes can be washed with 
hot but not with boiling water. They 
cannot stand machine laundering but 
must be hand cleaned or brushed. 
i alkalis agree with 
‘They cannot go through a 
wringing process but must be allowed 
to dry out. ‘They cannot be mangled. 
They will stand pressing, but it is safer 


What Austrians 
Pay for Paper 
Clothes 


not to iron the borders and folds. On 
the average, a piece of paper goods or 
‘a suit can be washed twenty times. 

‘One hundred million pounds of paper 
fabric is being manufactured annually 
in Germany. England is making 
paper yarn with American machinery. 
France makes a paper for clothing as 
well, but it is backed with cloth. 
Japan is using paper for straw hats, for 
filling silk, and for making thread, 
Most Japanese paper yarn is made 
from bamboo paper. Finally, Sweden 
and Denmark are just starting in the 
paper goods business. 
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‘To regulate the flow of the water, this tubular weir is raised or 
lowered by a movable member operated on shore 


This Big Pipe Regulates the Flow 


Its length depends on the 
width of the river or canal, 


'EIRS are placed in rivers, canals, 
and other natural or artificial 
-courses to regulate the water- 
level in accordance with requirements. 
Emergencies like floods, freshets, and 
ice blockades call for an immediate 
change of water-level. In such cases 
most of the known types of weirs fail 
because they are too complicated to 
operate. 

A striking exception is presented by 
the tubular weir, a recent invention 
that has proved its merit under 
severe tests. ‘That shown in the illus- 
tration is not the largest. 

‘The movable member of the weir is 
a tube of riveted steel or iron plates. 


raised or lowered by a chain 
which engages sprockets in 
a band that encircles the 
tube at one end. ‘The tube 
fs rolled up or down an in- 
clined bed in the masonry of 
the land support of the weir, 
either by hand or by motor. 
Both ends of the tube have 
gears that engage racks on 
both sides of the weir 


An Old Iron Raven that 
Comes from Japan 


HIS is not the famous raven 
that perched itself on Edgar 
Allan Poe's door and quoth “Never- 
more.” It is a less famous raven 
that is perched on the floor of a 
glass case in the Metropolitan 
Museum of Art, New York city, 
and says not ‘There is a very 
good reason: the raven is of iron. 
It is more than two hundred 
years old, and has traveled all the 
way to New York from its native 
country, Japan. A Japanese artist 
in iron, Myochin Shikibu Kino 
Munesuke, designed and made the 


raven, and then signed his name 

in Chinese characters under the 
raven's tail. 

Munesuke was 


a descendant of 
a well known ar- 
tist armorer who 
ed in the 
twelfth century, 
and he himself 
made many 
pieces of armor. 

Japanese ar- 
tists who work in 
iron use no pol 
ishing processes 
at all to improve 
the finish of their 
work; yet they 
will ‘often cut 
their lines to a 
uniform — depth 


and fill them 
This iron raven is two hundred With gold and 
years old, and comes from Japan silver, 


How Paris Is Making War on the Rat 


URING the world war, which 
disorganized all branches of pub- 
lie service in the belligerent countries, 
it became impossible, among numerous 
other things, to continue the warfare 
against the rats theretofore mercilessly 
conducted in all civilized countries of 
Europe. As is well known, the rat is 
extremely destruc- 


some of the large seaport cities. The 
authorities recognized the absolute 
necessity of energetic measures, par- 
ticularly in the large centers of popu- 
lation, for the complete extermination 
of the rat. 

‘The municipal council of Paris, 
urged and vigorously supported by the 


health authorities, met, and after a 
thorough discussion of the problem 
declared war against the noxious 
rodents. An appeal to the public was 
issued which asked all citizens to assist, 
in the war of extermination by provid- 
ing covers for all garbage receptacles 
and by catching and destroying as 
many ratsas posible. 


known to 


gerous parasites 
of even more danger- 
ous disease germs. 
In consequence, its 
enormous increase 
became a public 
menace, requiring 
immediate attention. 

In France the 
uation became 
feal when sporadic 
eases of a disease, 
strongly — suspected 


as being the bubonic 
plague, were dis. 
covered in Paris and 


Emptying a bagful of rats, pre- 
paratory to carrying them to the 
Street 


As an incentive to 
more vigorous effort 
in the destruction of 
rats, the city author- 
ities offered a pre- 
mium of twenty-five 
centimes for each rat 
Killed and delivered 
to the proper distriet 
officinls, The dead 
animals collected at 
the different district 
stations are sent to 
a_ central station, 
where they are cre- 
mated. Rat-killing 
is now a popular 
sport in Paris, 
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Would You Sing? 


Then you must first learn to breathe properly 


N inventive singing teacher has 
finally given to the world a 
mechanism that will perform the most 
trying labor of singing lessons. Not 
only singers but public speakers will be 
benefitted by this new invention, 
while the number of cases of pneu- 
monia, influenza, consumption, and 
other diseases brought about by in- 
correct breathing will be reduced to a 
minimum, 

"The inventor is Professor Bertrand 
de Bernyz, « voice specialist of New 
‘York city, and the mechanism, which 
he recently patented, he calls the oxy- 
gen indicator. The apparatus indicates 
the lack of oxygen in one’s system, 
increases by proper diaphragmatic 
breathing the amount of that oxygen, 
strengthens and develops the lungs, 
inereases the stock of vitality and 
mental energy, dislodges many of the 
germ pockets, and lessens the danger 
of germ development. 

Professor de Bernyz realized that 
improper breathing interfered with 
the development of singers. He has 
devoted the best part of his life to the 
perfection of a machine that would 
point out and then remedy faults in 


waistline and connecting with a 
dial. As one inhales deeply, the 
pressure of the abdomen against 
the band causes the dial hand to 
move across a series of figures. 
The figures indicated show just 
what amount of available space 


for oxygen one has in one’s 
system. 
‘When there is a lack of 


‘oxygen space indicated on the 
dial, the pupil knows that he 
must undergo certain calisthenics 
to develop the diaphragm. By 
consulting the oxygen indicator 
he may see what progress is being 
made toward the improvement 
of his breathing system. 

“Every one should be capable 
of drawing in and maintaining 
two cubic inches of air for 
pound he or she weighs, 
Bernyz claims. 

“People do not breathe deep down. 
‘They try to reach high notes or to hold 
notes when there is no air in the 
stomach. The human body is made up 
of organs for breathing purposes that 
are never utilized. Most people sing 
from the throat and not from the 


every 
Dr. de 


breathing. diaphragm. If they would 
The machine in itself is breuthe properly, they would 
simple and will fit into the at least learn ‘to use the 
ket. Tt consists of a band physical apparatus that nu- 
stened taut around ture gave them.” 


In this picture Professor Bertrand 
de ‘Bernys is demonstrating his 
voice-culture apparatus. The center 
picture shows the instruments mea: 
Suring how deep a breath the man is 
taking 


‘Can you draw, rapidly, a continuous 
line Between these paral lines, with: 
out touching them? If #0, you are 
effcient 


A Psychological Test for 
Speed and Accuracy 


Aes a sharp pencil, place the 
point between the two parallel 
lines in the lower left-hand corner of 
the “maze” above, and draw, as 
rapidly as you can, a third line, ‘This 
line must not touch either of the 
original lines, nor must you shift the 
position of the magazine or lift your 
peneil while you work. Keep a record 
of the time it takes you to complete 
4 trip around this very complicated 
design. 

Such is the Thorndike ‘maze test’” 
used in many schools for determin- 
ing the drawing speed and accuracy 
of the pupils, Speed and accuracy 
are the chief factors in efficiency, 
which is all-important in this twen- 
tieth century. 

The children are given seventy- 
five seconds in whieh to work. At 
the end of that time the number of 
linear inches they have covered are 
computed and errors recorded. Some 
children are quick and careless, and 
others work slowly but accurately. 
Both types are given the proper in- 
structions. 

‘The test is given again an hour 
later. After five consecutive tests 
have been made, the records are 
tabulated by considering the aver- 
age results of the first test as one 
hundred per cent efficient. This is 
tused as a basis for the other tests 
that follow. 

Results show that speed of move- 
ment increaes steadily during the 
day. Accuracy, however, varies. 
Tt improves gradually till luncl 
time. After lunch it declines. Is 
this not another indication of the 
fact that work done in the morning 
is apt to be more correct than after- 
noon work? 


‘The lights that make possible a 
photograph of this derert bold 
tip scene at night get tele power 
from the portable plant. shown, 
at the right 


At the right you see p 
portable power plant. 1 
trie cables carry the * 
‘switch panel, whence it is die 
tributed as needed 


Taking Electric Light into the Desert 


“PIXHE Hold-Up at Night in the 
Desert” flashes on the screen, 
and then you see your favorites lose 
all in a real, true desert. If you are 
not too much affected by the touching 
scene, you may wonder how the proper 
electrical effects are accomplished in 
that spot in obvious darkness. 
One large moving-picture company 
takes light to the desert by means 
of the portable power plant shown 


A Wild Airplane Ride 
through Omaha 


HEN 1 wild-eyed broncho- 
buster dashed through the 
streets of a Western city in the early 
days, the inhabitants scurried to 
safety. Now comes a man dashing 
through Omaha in an airplane. 
For more than an hour he rushed 
down between buildings, and as a 
version did nose dives and tail 
spins at points only a few feet above 
the trolle His thrilling ride 
ended in the police court. 
Nebraska has no ordinance regu- 
lating aerial traffic, so the aviator 
had to be tried under a law known 
as the “Runaway Team” law. 


above, Two electric cables lead from 
the power plant to a switch several 
feet ay Here many wires branch 
out, carrying lights of varying power 
at the ends. Thus the “movie set” 
can be located at considerable dis- 
tance from the power plant. 

A few spotlights are usually focused 
on the scene being taken, and several 
broadside lights are lined up on either 
side. 
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Making Use of the 
Smoke of Walnut-Shells 


HICAGO packers boast that 
they use every part of the 
pig but the squeal. California 
‘walnut-growers burn the nut-shella 
for the charcoal produced and 
they also make use of the smoke. 

Thousands of tons of nut-shells 
are produced every day and their 
disposition became a knotty prob- 
lem. During the war, the shells 
were ground up and’ used as a 
hardener for explosives. With the 
advent of peace, this demand 
ceased and large quantities of the 
nut-shells accumulated. It cost 
too much to cart them away to the 
dump. “Why not burn them to 
charcoal and sell the product: to 
poultry-food dealers?” some one 
suggested. This was a thought. 

‘The walnut-shells are first 
placed into a large bin from which 
they are fed into a rotating gas- 
heated kiln, where they are burned 
to charcoal. The small black 
kernels produced sell for seventy 
dollars a ton. 

The smoke and gases from the 
burning shells pass into a long 
fron flue where they come into 
contact with water spray. A 
heavy mist or steam is formed, 
A suction fan is placed at the end 
of the flue, which sends the steam 
and light gases up the stack, 
where they discharge into the at- 
mosphere. The heavier particles, 
laden with creosote, denatured al- 
cohol, acetic acid, and other com- 
pounds, precipitate into a recep- 
tacle at the base of the stack, 

‘The process is continuous and 
it requires very little attention. 
‘Two or three men are able to 
handle many tons of walnut-shells 
aday. They not only earn their 
salary, but add a handsome yearly 
profit to the walnut-growers’ in- 
com», 


In California, walnut. 


are getting charcoal from burned walnut- 
shells; the small black kernels sell for seventy dollars a ton 
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Landmarks for the Aviator 


STANDARD arrangement of landing-felds would be an 
‘advantage to the itinerant airman who flies at night 
‘and who comes down in a strange region. For instance, if 
the pilot knows where the radio tower is placed with 
‘elation to the airdrome, he would know at once how to 
avoid a possible crash in approaching the feld in thick 
‘eeather." Vertical and portable searchlights Mluminating 
the field are indispensable. 

‘Directing an airplane by wireless, the so-called “radio 
localisers"on the modern landing-feld should. bear 


definite relation to the position of the sirdrome. A plan 
suggested by the United States Air Service furnishes an 
ideal arrangement of these details. On one side of the 


‘built underground, and the markers. Here nothing pro- 
Jects into the air to hinder low flying when locking for the 
landing-place. 


= 
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Child Welfare in Japan 


N Japanese schools the physical develop. 
ment of a child is given as much atten 
his mental development, On warm 


tor 


days he strips to the waist and his tea 
watches him closely as he works. If he 
breathos improperly, he is corrected; if he 
is round-shouldered or fa 
given special exercivens If h r 
his hoight, x special diet ix Hl 
Tn Japan, ax in the United States, every 
child must go to school when he is sbx years 
old, He re fa six years’ course in 
‘morals, reading, arithmetic, xymnastic 


fand poetry 


A New Garment for Surgeons 


TH 
wear when they operate are usually 
Duttoned from neck to waist. The but- 
tons are very apt to fall off at the wrong 
time and even at best they are annoyit 
when a surgeon is in a hurry to get in 
or out 

A new type of operating garment has 
boon invented recently by Mrs. T. H. Hin- 
man, of Atlanta, Georgia. ‘There are no 
buttons or hooks and eyes on it—two 
tripe of tape that tie at the back hold the 
entire garment in place. ‘The two front 
halves of the waist have extensions that 
reach around to the back as shown in the 
fllustration. Why not make mechanics’ 
clothes this way? 


ghostly garments that surgeons 


Lift the Records with a 
Suction Cap 


ACCIDENTS will happen to phono- 
‘raph records, no matter how care 
fully one handles them. Oftentimes a 
record is badly injured while being removed 
from the machine. This happens through 
the hand slipping and one of the finger- 
nails digging into the soft surface of the 
record. ‘The next time the record is played, 
there will be a elick-cliek-click as the needle 
passes over this point. 

‘A little rubber cap, attached to the 
phonograph by a spring, enables one to 
remove a record with but slight danger of 
fan accident. It is simply pressed to the 
surface of the record. It grips tightly and 
lifts the record into the hand with an easy 
movement. 


Wanted: A Substitute for 
Goldbeater’s Skin 


TARGE Heid alrships, such as the R34, 
which cromed and recrossed the At- 
lantic ocean in 1919, contain nearly a score 
of gas-bags filled with hydrogen. 

Each gasbag is lined with goldbeater’s 
skin, taken from a certain part of the intes- 
es of 8 cow or ox. No other mem- 
bbrane answers so well in preventing gas 
leakage. 

‘The intestines of five hundred thousand 
cattle must be handled, scrubbed, cleaned, 
and applied to line the bags of so big 2 
Girigible as the R-34. The cost is about 
$200,000. 

Here is a chance for a chemist to provide 

impermeable 


Canoeing in the Swimming-Pool 


Wea Sara ernie a at 


In mont winter pools the 


in nothing to 
You can't lay yourself out 

i you try to play ball 
‘on the wet pavement 
rhe women don't even 
diaplaying their anti 


do but 
sunburn, and 
na will surely ai 
faround the po 
have the pleasure 


f 


But if there are a few canoes in the pool, 
there will be plenty of sport, Canoe hurd- 
Hing, for instance, can be practised with 


entite aafety. Even short 


aged, 


The Chef's Daily Manicure 


NE of the daily events in the life of a 

large New York 
‘manicure. Before 
hhe touches food, his hands are carefully 
washed and his nails are cleaned, cut, and 
polished. 

‘The job is not given to a sweet girl mani- 
ccarist, but to one of the hotel physicians. 
He is always on hand during the day; 
should the chef accidentally cut himself, 
the doctor will bandage the wound, as he 
{there for that purpose. 

Chefs are precious these dayx; many of 
the French ones—unable to get their daily 
bottles of wine—have gone back to France, 
where the thought of prohibition ean still 
be treated as a joke, though even in France 
there are heard ominous rumbles between 
the jokes passed at our expense, 
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Keeping the Tracks Clear of 
Tropical Grass 


HEBRE is rotating wire brush that ean 
tear up the weeds and grass. 

Bermuda grass is a tough tropical grass 
‘that grows along the railroads in Texas. It 
grows rapidly and it costs much to remove 
it. One of the engineers on the road hit 
‘upon the happy idea of attaching a wire 
Iirush toa number of vars. It proved very 
effective. 

Four brushes are mounted upon « heavy 
shaft. ‘This shaft is driven from one of the 
ear axles by a belt. The pulley mounted 


high 
‘speed, centrifugal force causes the strands 
of wire rope to stiffen. 

‘The steel wires are so rigid that they are 
just as effective as solid steel rods would 
bey and the weeds are it with terrific 


Carry Your Own Punch 


NEW and mysterious is the glass bottle 
that is shaped like an hourglass but 
that contains something much more ener~ 
getic than sand. The contents are in 
Liquid form, and when dumped into a bow! 
containing sweetened water will form the 
concoction known as orange punch! 

Each half of the glass bottle contains a 
separate liquid, and the two are kept apart 
by a cork placed between them. They do 
not come into contact with each other until 
they are dropped into the water simultane- 
ously. 

‘You might get one of these bottles and, 
if you are not partial to orange punch, fil 
the orange end of the glass with some 
other favor. 


Two Sizes of Photographs with 
‘One Camera 


J, 2 simple device that enables the 
photographer toadapt his eamera so that 
it will take two sizes of pictures. A stiff 
paper mask is fitted inside the camera, 
between the lens and the film, while a small 
mask of the same proportions and covering 
the same field is fitted over the finder. 

A cogged wheel having numbers near its 
rim is arranged on the outside of the 
‘camera's side, s0 that it engages the attach- 
ment of the film-turning device. ‘These 
numbers are so spaced that they indicate 
exactly the section of film that occupies the 
position exposed to the lens, In this way a 
film 314 inches wide, taking six pictures 
normally 514 inches long, can now include 
thirteen pictures 2 ¥{ by 31( inches. ‘This is 
a convenience to be appreciated by one who 
likes to use his camera for large as well as 
small photographs. When he ean take 
thirteen pictures instead of six, there is 
considerable economy to his advantage. 


This Ship Traveled to Its Destination in Instalments 


HE Canadian Runner was constructed 

inland for use on the weas. After ahe 
‘was put together at Port Arthur, Canada, 
the engineers were confronted ‘with the 
problem of floating her to the ocean, since 
the locks along the Lachine canal, which 
parallels the St. Lawrence river, could not 
accommodate such a large boat.” The boat 
‘was cut in two, tightly boarded up, and 
‘towed to the Atlantic ocean, where she was 
reassembled and made ready for her first 
trip on the briny: deep, 


‘The reader will probably look upon this 
work with the thought that it involved a 
reat outlay of money and labor. It really 
‘did necessitate considerable labor and ex- 
pense, but not nearly so much as the aver~ 
‘age man would believe, The steel plates of 
the ship were merely unriveted in a floating 
drydock, and the ends of the two halves 
were carefully boarded up with two-inch 
planks. All of the cracks were filled up and 
water was allowed to enter the drydock, 
‘The two halves of the boat were then pulled 


out by attending tugs. ‘The tugs alvo 
pulled the divided vessel through the ean 

At the opposite end of the canal anoth 
floating drydock was brought into use and 
the two parts of the vessel were placed in, 
When the water was pumped out of the 
dock, the planking that covered the ends 
was removed and the rivets placed. In a 
short time the vessel was ready for service. 

During the war Canada cut several ships. 
in two in order that they might pass 
through the Lachine canal locks. 
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Basketball en Route 


E'VE had so many parades in the 
past few years that 4 parade must 
now be very unusual to attract attention, 
‘Thus when the boys’ clubs of San Francisco 
had a parade recently, they provided 
plenty of entertainment for the watchers. 
Two picked teams played basketball 
throughout the entire line of march. ‘Their 
goals were carried by two large motor- 
trucks, which moved slowly at the sides of 
the street. Only the truck chassis was 
‘used in each case, and the baskets were 
mounted on wooden frames. ‘The people 
‘on the sidewalks were well able to see the 
spirited game. The idea was novel, but 
history says nothing of the disappointed 
‘ones who just missed seeing « goal won. 


A Tilting Reel for Wire 


JF ou have wire to wind or unree, this 
tilting reel will solve your problem. 
Every one who has had oceasion to handle 
wire knows how easy it gets tangled up 
{into hopeless mess, 

‘This reel is doubie-jointed throughout, 
and it can be placed in any position. 
‘When a heavy coll of wire is to be placed 
upon the reel, the reel is tilted over and 
Inbor is saved. 

‘The heavy counterweight at the lower 
‘end of the shaft on which the reel revolves 
helps the workman to throw the reel back 
into position. ‘The pegs on the reel are 
adjustable for different sized coils. 

‘Whatever position is desired, the reel is 
10 perfectly balanced that it will never be 

‘out of the operator's 
control, Altogether it is 
‘a rare combination of 
safety, convenience, and 
‘economy. 


The Self-Loading Hand-Truck 


ERY often the assistance of an extra 
‘man besides the operator is required to 
load a hand-truck. To avold this, a truck 
has been invented that permits the loading 
of any reasonable weight by one man. 
The truck is placed upright close beside 
the article to be loaded. A long adjustable 
lever, which can be raised or lowered, 
lengthened or shortened, by means of 
teeth on its lower edge, extends from the 
truck's only handle, and grasps the article 
to be loaded by means of a hook on its 
further end. One foot is placed on the 
lower part of the truck, the handle is 
pulled forward, and the truck is loaded. 


The Smallest Automobile 


(COMPARED with the tiny car in which 
‘Miss Ula Sharon, a New York actress, 
travels up and de the 
“divver” is a monster, 

at the theater she doesn’t park her ‘‘road~ 
ster” outside. Not at all; she drives it 
right into her dressing-room. 

It is so amall that if Miss Sharon should 
get careless and gain a few pounds in 
‘weight she wouldn't fit it. ‘The ear gets its 
power from a storage battery and will go 
ten miles before it needs recharging. 

With such a tiny car she can work her 
way up to the front ranks when a police- 
‘man holds up traffic and thus beat out the 
large, powerful automobiles. 


Wait on Yourself and Prosper 


‘OU want « loaf of bread, and you 
want it in a hurry. But ‘when you 
center the bakery, there ure several people 
before you and you must wait impatiently 
even longer, if the 
autocrat behind the counter happens not 
to like your looks. ‘That loaf of bread you 
want is within your reach. If only you 
could pick it up and pay the cashier! 

‘That is exactly what you ean do in the 
new self-serving stores that are being intro- 
‘duced all over the country. 

‘The merchandise is displayed on a series 
of shelves between which there are con= 
necting aisles. You walk through the 
aisles, gather in the goods you want, and 
then proceed to the cashier's desk, 


It’s Small but Husky 


HE implement shown below is a 
jitney in every sense of the word. 
‘costs only five cents an hour to operate, 
it will do many different jobs—plow snow, 
pull logs, and haul wagons around the 
yard of a factory. It will also saw wood, 
run an electric generator to light a farm- 
house, or pull a cultivator through a 
truck-garden. It is a gasoline jack-of 

trades, 

It is controlled through the handles in 
much the same way that a motorcycle is 
controlled. It rolls along at a comfortable 
‘pace even when it is working hard, 
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‘Typewriting Helped by the Feet 


A TYPIST who prefers to-use his foot 
instead of his hand in drawing 
back the typewriter earringe at the end 
fof s line can use the invention of 
Edward A. Pfefferle, of Burley, Idaho. 

‘A telescopic rod on top of the desk 
connects with the typewriter carriage 
‘and operates without springs. The foot, 
‘operates the device in both directions, 
pressing down with the toe when draw- 
ing the carriage toward the right and 
spacing lines, and pressing gradually 
downward with the heel as the writing. 
proceeds to the end of a line. When 
Pressure is placed upon the heel-end of 
the foot treadle, the rod telescopes and 
wradually extends as the typewriter 
‘carriage moves toward! the lett. 


A Ship Designed for Stability 


INCE the great concrete 
constructed weveral years ago, a num 
sntal Vessels have been pro 
‘one of the latest, made in 


p Faith was 


ood ship Bartels may be seaworthy 
and staunch, but she has very ugly lines, 
fas a glance at the photograph will show. 
Her design would please a cubist, but an 
ordinary human being ean see ‘nothing 
‘beautiful about her. 

‘The engineers who designed the Bartels 
ave her this peculiar shape to make her 
fitable while at sea. She is of reenforced 
‘concrete, which, her makers say, makes her 
practically unsinkable, Whether or not 
their theory is correct is not known, since 
this fond child of their brain has not as yet 
had a taste of the briny deep. 
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It Locates the Trouble with the 
Telephone Wires 


EVERY, city has its network of wires, 
‘and it keeps many linemen busy the 
year around to maintain the service. 

‘Toll lines often have an earning power 
ranging from thirty to one hundred dollars 
fan hour, which means a big lous for every 
minute the line is unnecessarily out of 
order. 

Linemen with ordinary talking sets are 

to make specific locations of 
and must be guided entirely by a 
test man at the wire chiel's office, Fur- 
‘thermore, when a lineman calls in for tests, 
he ties up another circuit, making a loss 
appear on two cireuits—the one he is 
hunting trouble on and the one he is getting 
Instructions over. 

‘This trouble-finder is designed to lead 
the lineman directly to his trouble. He 
does not have to eut any wires but simply 
follows a small “finder coil” in the set until 
hhe comes to the point of trouble. In this 
‘way sometimes hours of time are saved, a 
big item to telephone companies. 


|} 
Comfortable Working Chairs 


“THE factory worker is coming into 
her own at last, Rest-rooms and 
Junch-rooms have made her life easier; 
and now Mr. William J. Koch, of 
La Crosse, Wisconsin, has invented 
for her an adjustable’ back-rest that 
will make her chair as comfortable 
as any. 

It is made of spiral springs, covered 
with canvas, that are firmly’ held by 
brackets attached to the back of the 
chair. The brackets ean be adjusted 
to any width or height to suit the pare 
ticular girl who uses them, As she leans 
back the springs support her yet give 
her plenty of leeway. She is not apt to 
sulfer from an aching back and the 
fatigue that usually accompanies it. 


Barking the Logs—How It’s Done 


BEFORE lots are ground for wood-pulp, 
the bark must be removed. In largo 
paper-mills, where thousands of logs aro 
hhandled daily, a very efficient process is 
used in the removal of the bark, 

The giant machine here pictured is used 
{for that purpose. ‘The logs are brought to 
it on mechanical conveyors. When the 
drum is fall, an electric motor turns it, and 
the great friction between the logs tears the 
wet bark from the surface and they come 
cout of the barking-drum clean and ready to 
be ground up. 

A single drum can handle several thou- 
sand cords of wood in one day, After the 
bark is removed, it slips out between the 
section. 

‘The barking-drum is of the continuous 
feed type. 
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A Comb for Your 
Watch-Chain. 


“QILVER threads among 
the gold’ has a new 
meaning. The silver remains 
the same, but the gold is 
represented by a comb with 
a gold back that fits in a gold 
cease. And the case hangs at 
the end of a watch-ebain, 
‘The fit ix a clove one, and 
there is no chance of the 
comb's slipping out of its 
case, thus revealing its iden 
tity. Since it is about as 
Jong as your finger, it is no 
more conspicuous" than a 


This Little Hen Broke 
the Record 


HE spectacular Babe 
Ruth has many name- 
ssakes in all walks of life, One 
of them is a white Leghorn 
hen! But she didn’t receive 
that name for any “home 
run” proclivities; on the 
contrary, she remained clase 
to the chicken ‘run’ and 

| laid exes. 

In one year she laid three 
hundred and twenty-six eggs, 
completely breaking all pre- 
vious records, That's why 
she was named Babe Ruth. 


poneil dangling at the end of 
the chain. 

In the illustration abow 
these combs in operation, 
cease nerves ax a handle, 


you see one of 
Note how the 


The Automobile with a Soul 


HORSE will often neigh with joy 
4% when it sees one of its kind: but an 
automobile is not eredited with any auch 
emotions. Yet here we have a ear that 
started to roll down hill when ite brakes 
were accidentally released; it was tr 
ing at a terrific speed and it suddenly 
swung round, leaped the curb, hurdled a 
two-foot show-window wall, and came to 
an abrapt stop directly alongside of an- 
‘other automobile. 

Was it mere chance that led this runi 
way car toa garage? Or di 
automobile sense and 
meant home? 

The make of thix remarkable automobile 
is not apparent; it ix hardly to be guar- 
anteed that the rest of its tribe would dis- 
play the same amount of intelligence in 


The Town Pump Rebuilt on 
Scientific Lines 


WHERE there is no running water and 
where the old-style rural pump was 
required to draw up the water from the 
well, this new type of pump has been i 
stalled, 

In a clear glass tube from which the air 
hhas been extracted, the water is foreed into 
the vacuum by the pressure of the atmo- 
phere. As one turns the faucet and runs 
out some of the water from the tube, the 
water from the well is sucked back into the 
tube until a certain limit is reached, on the 
same principle as that which operates a 
siphon 

How much easier is this method of get- 
ting water instead of the old way of tiring 
one’s back by working the pump up and 
down, or of having to draw the water from 
the well with a rope and bucket, not to 
mention the greater cleanliness. 

Modern thought appears to be devoted 
to labor saving, either to enrich the 
manufacturer of to help the housewife, 


cording to statisties com 

piled by her owner, her feed 
for the year coat four dollars and the exes 
she produced were worth sixteen. Thus she 
brought her owner # profit of tweive dollars, 


Old Airplane Parts in a Caravan 


F you are one of the lucky mortals whi 

‘can “go South” in the winter-time, why 
‘not get alight, comfortable caravan like the 
‘one below and live in it? ‘The earavan ix 
built on an axle and two wheels that were 
meant for an airplane. Many of these 
extra wheels and axles were left over 
when peace was declared, and such a car 
Yan as this offers one way of using them 


aravan is made of 
vas, Windows and ventilat- 
ing holes in the roof will prevent the in- 
terior from becoming stuffy. There are 
four struts, one at each corner, which ar 
lowered to support the caravan after an 
automobile has towed it to its final restings 
place. 
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~ Si 
A Japanese, Hat Used for a 
Lamp-Shade 

WE hive been sasured hat 

‘a tose by any other name 
would smell as sweet,” and a 
Tampshade by any other name 
would not only work as well, but 
Would probably" cost. consider- 
ably: lowe. For lampubades have 
never Ioat the charm of high 


price unless they were made at 
home, 


Take, for example, a Japanese bamboo 
hat; It conts about fifty cents 

top of n table-lamp and it will 

very a ble shade, 

you buya lampshade f Ifyou 


are Lo, you might line it with pink or 
Amber or any suitable shade of silk to give 
t color. 

A Japanese hat has still another use: it 
‘ight be put over an open dish to keep the 
contents warm or free from dust. 


Pushing the Boat Along 


"TO, push a boat from the back while 

riding in it is a feat accomplished ‘by 

the novel device shown in the picture 

below. ‘The oarsman works a set of paddles 

‘that are attached to the stern of the boat 

and connected with » hand lever inside the 
yout. 

‘The working backward and forward of 
this lever manipulates the paddles and fur- 
nishes beneficial exercise for the back and 
farms of the oarsman. 

With auch a device there is no danger of 
having the oars mislaid or stolen, or of 
hhaving them lost in the water. ‘The pad- 
des are hung on “hinges” which permit 
them to ply the water easily, and may be 
used both at a time or individually, as 
desired. 


Abraham Lincoln Wore These 
Big Boots 


‘ONGS have been written about Lin- 
coln’s gunboats, but not about his own 
boots. Surely they are worthy of com- 
ment; they are quite the most uncom- 
fortable-looking boots imaginable. 

Leather was cheap in Lincoln's time, and 
the shoemakers were very generous with it. 
‘The boots they made reached to the 
wearer's knees. He had to wear them even 
on the hottest days. As for shape—there 
wasn't much. A single strip of leather 
stretched from the toe to the center of 
the boot and then continued on up to 
the top. 

Lincoln's boots were size fourteen, yet 
his feet measured eleven and a half inches. 
‘Thus two and a half inches of space was 
wasted, while his big toe had no place 
toxo. 

In this day of scientifically made shoes 
it is difficult to understand the endurance 
of our forefathers that permitted them to 
smile in such discomfort. 


Buying a Quarter's Worth 
of Electricity 


‘OU will find that this little 

attachment to an electric 
meter will allow you to purchase 
a quarter's worth of current at a 
time. Quarter _gasmeters ha 
‘been in use for a number of years, 
bbut this is the first attempt to 
develop an clectric meter to 
‘operate on this principl 

‘The quarter is inserted in the 
Jot and the knob turned in a left-hand 
direction. ‘The meter will then allow 
owenty-five cents’ worth of current to pass, 
When this amount of current is usod up, 
the lights go out and another coin must be 
inserted. 

This meter has been designed for use 
‘especially in summer resorts, where there is, 

floating population. Electricclight com- 
panies have always had grea: trouble col- 
lecting bills from such localities, 


To Jail by Airplane 


AERIAL policemen in San Francisco are 
thus far the first to make use of the 
airplane to conduct a prisoner to jail, via 
tthe automobile patrol. 

The sky route offers the most direct 
passage between two places, and in this 
instance the prisoner was transferred from 
‘the Alexandra county jail across the bay 
of San Francisco to the locality where an 
automobile patrol was waiting to continue 
tthe journey through the city. Where it is 
necessary to save time, the airplane ean be 
of service, as in this case, 

When the air becomes crowded with 
machines, the arrest of violators of the 
air-traffic laws will undoubtedly become 
common and aerial patrols will no longer 
excite comment. 
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There Is More than One Way to Smuggle Jewels 


But it takes a clever man to succeed 


A. good cigar is some- 
times a. smoke and 
sometimes jewel bor. 
Here you see a cigar 
which, “when. bro 
revealed a large 
fond, ‘The owner ted 
smuggle it into 
| the country, But the 
er in with one | ingpector got it firs 


rae el ay have 
at dec nae 

bur t's making up for now 

| ns on pries it Tooee and 

ste peas Teng 


teary pearl 


| | This camera may be perfectly innocent, but the in- 
| for looks i over very thoroughly. It has so 
Frany hidden corners 


| = 
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Change the Body to Suit Your Taste 


No more family arguments over which style of car to buy 


roadater This the form 


ite se 
Eer'cen a Souther al 
heute 


To the right is shown. the 

for spare 
fires beneath the rear seat. 
‘The backs of the front seats 
fare on hinges and can be low- 
fered to meet the rear ones, 
thus forming a bed. 


A.gaunefor two i iustrated 


weve windows cannot be 
‘opened from the outside, so 
‘when the door is Tocked, no 
thief can enter 


Remove the front 
window panes of the 


Shanacabhe Body 
‘mounted on a flivver” 
‘chassis 


the picts 
Be top is ewung” forward 
st edge rests on the 


back of the front seat, The 
Fear cuahlons automatically 
disappear below when this 


into. practically any ‘ther 
ype of car as the mood of 
ictates 


te owner 
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The End of the World 


Our sun may some day be a “new star” for the universe 


sky where perhaps no star was 

seen before, and a “new star’ 
heralded throughout the world. What 
does it mean? According to the gen- 
erally accepted opinion of astronomers, 
nothing else than the end of a distant 
solar system, a cataclysm that has, at 
least temporarily, terminated the ex- 
istence of a sun and its planets. Re- 
cent discovery has strongly confirmed 
this opinion, 

All astronomical eyes ure directed 
toward a new star when it appears, 
and the remarkable changes in its 
light, and color are observed. Photo- 
graphs are taken, and its spectrum, or 
color-band, is closely studied. Per- 
haps the star will have become so 
bright that it rivals all other stars and 
ccan be seen in full daylight. Gradually 
it begins to fade, ‘usually changing 
from white to yellow, then to red, 
finally fading into a greenish nebula 
‘This is the order usually followed in all 
the stars that are designated new, or 
mporary, stars. 

Long before the invention of tele- 


Aw of light flashes in the 


By Latimer J. Wilson 


scopes the occasional flash of a “nova”" 
attracted the eyes of people. Out of 
the darkness of night the brilliant new 
star seemed to flame, burning bright; 
for a few days and then sinking back 
into the depths of the unknown, What 
was a puzzle to the ancients, arousing 
only curiosity and superstition, has 
become a separate branch of scientific 
research, and to-day the problem of 
the new stars is seemingly within the 
reach of our understanding. 

Nothing in history is more amazing 
than the explanation that the most 
exact of sciences offers to account for 
the temporary stars. One of the most 
conspicuous “‘novae” of recent times 
was that which appeared suddenly in 
the constellation Perseus in 1901. It 
was a splendid object as seen with the 
naked eye. In June, 1918, another 
nova blazed out in the constellation 
Aquila, In each instance the star was 
actually seen to turn into a mass of 
luminous gas, a nebula; but the nova 
in Aquila has afforded the most aston: 


ishing confirmation of the theory of 
such stars. On the eighth of June, the 
night following the eclipse of the sun, 
this magnificent star was discovered by 
every one who looked skyward. For 
several nights it was the brightest star 
in the sky at that time, and in bright 
ness second only to the brightest of al 
stars, Sirius. With the blue-white 
Vega and the pure white Altair, the 
nova of Aquila formed a gigantic celes- 
tial triangle in the summer sky. 
Photographs showed it on plates taken 
several nights before the date of its 
greatest brilliancy. In the interval it 
had increased in luminosity many 
thousand times. Prior to this it had 
registered on photographic plates as an 
exceedingly faint star in the region of 
the Milky Way. 

What is the meaning of these out 
bursts in the distant realm of the uni 
verse, and what import have they in 
the lives of men? To understand the 
meaning, one must understand the 
curious changes in their light as dis- 
closed by the spectroscope. ‘The 
spectrum of bright body is its light 


Seen from a distance the sun would appear utterly lost among the stars of the Milky Way. ‘This pictures a section of the 


spangled stream of the galaxy. 


"The van would be much closer to be thus seen then are any of the sta 


“ 


Fae 


oe 


TAMERS 


‘This indicates the speed of the masses traveling from the sun if miles'a second. If a cloud were shot from the 


at a speed of 


it should imitate the new star in Aquila. The expansion of the eight thousand miles a second, it would reach the earth in four 


materials of the outburst, following the t 


fc and instantaneots 


rush of light and heat, would be at the rate of eight thousand than five days 


spread out into a ribbon of color. If 
the body consists of a luminous heated 
solid, o a gas under great pressure, the 
form of this spectrum is a continuous 
color-ribbon, the color appearing in 
vertical bands and lines. A single ele- 
ment, such as sodium, when heated to 
ineandescence, gives a single color, a 
double band of yellow. But hydrogen 
shows in the green, the blue, and the red 
sections of the spectrum. ‘The electric 
are produces a continuous band full of 
rainbow colors. The sun also gives 
the complete rainbow-tinted ribbon, 
but this band of color is crossed by 
curious combinations of dark lines. 
This was a puzzle until it was discov- 
ered that a \"uminous body, when sur- 
rounded by ,ases of the same sub- 


stances in a lesser degree of incan- 
descence, suffers a partial absorption 
of light, thus causing the formation of 
dark gaps, or lines across the continu- 
ous spectrum. ‘The sun is surrounded 
by these cooler gases, and they stop 
some of the light sensations, thus pro- 
ducing dark spaces. 

‘These dark lines, by their position 
and grouping, show exactly what sub- 
stances are involved in the inean- 
deseence of the sun and stars. When 
a bright body is surrounded by a 
blazing atmosphere of incandescent 
gas, bright instead of dark lines ap- 
pear, and these also have the same 
arrangement in the spectrum as have 
the dark lines of the same substances. 
In the region of sunspots are both 


« 


hhours, and would fil the whole of the solar system within lexa 


bright and dark lines. Some of the 
tases around or above the spots are at 
a higher state of incandescence than 
the gases within the sunspots. The 
displacement of these lines toward the 
violet or the red end of the spectrum 
indicates, among other things, motion 
in the line of sight. The principle is 
illustrated by a similar phenomenon of 
sound in which the sound-waves are 
crowded and shortened and rise in 
pitch as the object emitting them ap- 
proaches us. Thus a locomotive 
whistle rises to a shrill shriek as the 
train dashes in our direction, while it 
falls in pitch as the train recedes. So 
the light sensations are quickened with 
the approach of their source, or 
lengthened in proportion as their 


source recedes from our line of sight. 

‘This furnishes the key to interpret- 
ing the curious conduct of new stars. 
At first the color-ribbon is crossed by 
strong dark lines all shifted toward the 
violet or short-wave end of the spec- 
trum. This shows that the gases sui 
rounding the star are violently in 
motion toward us. Then, as the nova 
flares brighter, strange bright lines ap- 
pear. But they are wide and diffused, 
their centers agreeing with their proper 
place in the spectrum. Measure the 
width of these lines, and you find that 
they sre extended’ both toward the 
violet and toward the red end of the 
spectrum, indicating that the lumin- 
‘ous gases producing them are both 
approaching and receding—a strange 
anomaly! How can these blazing 
gases in the far distant star be both 
coming and going at the same time’ 
The answer is one of the most ingeni 
‘ous pieces of reasoning in the whole 
field of astronomical research. 

It assumes that the atmosphere of 
the new star is expanding in all 
directions around the core of the star 
ina bright shell of incandescent vapors. 
Hydrogen and helium are the prineipi 
gases involved. ‘The motion in our 
line of sight on the near side of the 
incandescent shell shifts the bright 
lines toward the violet, while the mo- 
tion around this area is directed more 


Anybody Can Now 


‘OU don’t have to be an expert 
pianist to make music rolls for 
player-pianos, Any one who under- 
stands time and rests can, by using the 
machine pictured, make his own rolls. 
‘There is a note scale, on which 
treble and bass notes are recorded. 
‘This seale extends the full width of the 
machine. Beneath it the musie-roll 
paper is stretched. Perforations are 
punched by a 
pointer that trav- 
els back and forth 
across the note 
seale. When you 
have located ‘the 
note you wish to 
register, you move 
the pointer to it. 
‘The time seale 
is at the left of the 
machine. After 
the operator has 
adjusted the 
pointer on the 
note seale, he 
moves the note 
scale to the proper 
place on the time 
seale, ‘Then, by 
pressing lightly on 
‘@ punch button, 
he makes a per- 
foration in the 
paper. If the note 
is to be held for 


and more away from us, causing a 
shifting of the lines toward the red. 
The rate shows that the expanding 
gases reach a velocity of nearly eight 
thousand miles a second. It is difficult 
to conceive of matter moving at such a 
speed. 

‘Then the question arose, might it 
not be possible to detect this expansion 
of the star in the increased size of its 
volume as seen through the telescope? 
Ordinarily there is no star, except the 
sun, that shows a measurable disk. 
‘The face of distant suns is indeed too 
remote to be seen except as a mere 
theoretical point of light. 

But this new star proved to be 
different from ordinary suns. Its ex- 
plosion was of such an enormous ex- 
tent that the star actually expanded 
until it reached a measurable diameter, 
and since the cataclysm first became 
visible it has continued to increase 
size, though its light has waned, until 
to-day it shines only as a nebulous star 
that is just beyond the reach of un- 
aided visibility. The measured rate of 
expansion proved to correspond to the 
rate indicated by the shift of the 
spectral lines. 

Nova Aquila now appears as a 
starlike planetary nebula having # 
disk 3.8 seconds of arc in diameter 
appearing in telescopes to be as large 
as the largest of Jupiter's moons as 


Make Music Rolls 


several beats, he continues tapping the 
button, moving the note seale forward 
a notch at a time. This is repeated 
until all the notes in that particular 
section of paper have been recorded. 
‘Then the paper is released and moved 
forward and work started on a new 
section. 

You repeat this action until the 
whole roll is perforated. 


With a note scale on one side 
and a time seale on the other, any 
fone can make piano-player music 
rolls with this new machine. 
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seen with the same glass. But in 
actual size it dwarfs into insignificance 
the vast space occupied by our sun 
and planets. The period usually re- 
quired in stars of this sort to return to 
their pre-nova degree of brightness 
ranges from eight to fifteen years, 
This is exceedingly short when one con- 
siders the magnitude of the outburst, 

Calculations show that the outburst 
of this star occurred nine hundred 
years ago. Light traveling 186,000 
miles a second has been all that time 
reaching us from the region of the 
cataclysm which regenerated a faint 
sun into a new nebula, 

If imagination be permitted to run 
in the fantastic direction indicated by 
disasters of such gigantic seale as that 
witnessed in Nova Aquila, might we 
not imagine a similar catastrophe be- 
falling our sun in some remote future 
day? Perhaps the center of our solar 
system will suffer a similar convulsion, 
Something will let loose the pent-up 
energy of the star, rending asunder 
the bonds of gravity and releasing the 
compressed gases. In a moment the 
burst of ineandescence would wither 
the earth and planets, In the distance 
‘across the ocean of space, astronomers 
fon some other world would see a 
“nova” in their sky, and it is not 
pleasant to think that we should be 
furnishing the spectacle, 


Present-Day Surgeons Must 
Be Good Carpenters 


E have wondered at the skill of 

surgeons in grafting pieces of 
skin from a frog's leg or from a human 
body upon the skinless injury caused 
by a burn or other accident. 

But the marvels of modern surgery 
do not end there. “Bone” grafting is 
an art that demands the skill of w 
specialist in the mast remarienble kind 

‘carpentry.”” 

* siecttealy driven circular saws in 
the hands of a bone carpenter ean now 
be used to slot, splice, and alter a 
fractured part of one’s skeleton, Some- 
times a part of the broken bone is 
neatly shaped and slid down into a 
slot cut into a 


own skeleton, are used to hold these 
jointed pieces firmly in place. 

‘One curious result of these ingenious 
attempts is that of repairing an injured 
jaw. A piece of bone removed from the 
‘edge of a broken hip-bone was found 
to serve splendidly when properly 
fitted into a man’s broken jaw. This 
man to-day literally chews his food 
with his hip-bone—an anomalous situ- 
ation indeed! 

‘Never before in the world’s history 
was there such an opportunity for bone 
carpentry as that offered by the war. 
‘The knowledge thus grined was not 
lost with the coming of peace 
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Sacrificing a Battleship to the Science of War 


The old “Iowa” 


is first to be made the subject of 


wireless-control experiments and then shot to pieces 


‘HE most famous veteran in the 
United States Navy, the pre- 
dreadnought type battleship Iowa, 
now coast battleship Number 4, is 
slated for some experiments in wireless 
control, and then to be shot to pieces 
by the guns of the fleet. 
‘At Santiago, under the 
command of “Fighting 
Bob” Evans, the Jowa 
played a conspicuous 
part, giving the mortal 
blows to the Cristobal 
Colon with her forward 
pair of twelve-inch guns. 
In the great war she 
verved as a training-ship. 
‘The Towa’s guns and 
other valuable equip- 
ment are being removed 
and. the _coal-burning 
boilers are being replaced 
by two oil-burning ones, 
which facilitate control. 
‘The weight thus saved 
will probably be used in 
modern deck armor. 

‘The wireless equip- 
ment will consist of 
about the same appa- 
ratus as that used by 
John Hays Hammond 
in his wirelessly con- 
trolled boat a few years 
ago. This system was 
used by the Germans in 
their attuek on the Brit- 
ish monitors that bom- 
\barded their positions on 
the Belgian’ coast. Mr. 
Hammond is superin- 
tending the instalment of the wireless 
equipment. 

‘When all changes have been made, 
the Fowa will steam down the Chesa- 
peake for some -very thorough trials 
with her wireless control. It is desired 
that the ship shall be controlled alter- 


nately from another ship, a shore sta- 
tion, and an airplane or seaplane. 
‘After the wireless tests have been 
completed, the [ova will proceed to the 
battleship ‘range and proving-grounds 
farther down the bay, where her erew 


“-Pighting Bob" Evans’ famous old Sowa, which 
the Navy Department is preparing for very 
‘thorough’ experiments in wireless “control 


will leave her. Control will then be 
taken over by a:skapline. The firing 
tests will be made adnear to war condi- 
ns as possible. The Foica 
ceed under her own pow 

squadron of destroyers will dash past 
her, enveloping her in a dévise smoke- 


sereen. The battleship force will arrive 
‘on the seene and will begin firing. 
With a blurred vision at great ranges, 


it, will be almost’ impossible for the 


shells to hit their target except for the 
airplanes, which will spot the fire of 
the big guts. As each shell falls, its 
exact location in relation to the target 
will be radioed buck to the ‘pointers 
from one of the seaplanes. 

While wireless control of ships dates 
from 1896, it is still in its infaney and 
must be developed for safety’s sake, 
It is therefore reported that the battle- 

ship Ohio will be fitted 
out for this purpose 
later. 

Still another ship, the 
former German dread- 
nought Ostfriesland, may 
be used as a target for 
the big guns. This Ger- 
man ship has a most 
complete system of in~ 
ternal protection and will 


therefore supply the 
needed example of deck 
protection. 

ye mortcrve 


ineLeSS SEP 


ARMORED, 
eck 


COMPARTHIONT 


How the Jowa is being refitted. ‘The 

‘equipment is about the same 
4s that used by the Germans in their 
‘attack on the British monitors off 
Belgium 


How a Road Was Built from Salt 


OST road- 
building mi 
terials are expensive. 
‘The people of Utah 
had millions of tons 
of good road mate- 
rial in their state, 
and did not know it. 
‘The Great Salt 
Lake washes upon 
its shores tremen- 
dous quantities of 
decayed salt. This 


discovered its value 
as a road-building 
material. When 
properly treated it 
was found to have 
better wearing quali- 
ties than most. 
After the tests, it 
was at once decided 
to build a link of 
the Lincoln Highway 
with it. A small 
railroad was run into 


substance was form- 
erly considered a 
nuisance until a pro- 
gressive contractor 


the heavy deposits 
and’. steam: shovel; 
loaded the cars that 
carried the material. 
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New Uses for the Photographer’s Tripod 


It often happens that a photog 
rapher is also an artist, Tn an 
eimergency the artist-photog 
Fapher can use his. tripod to 
advantage ax an easel 


Tf a tray is 
Stted with a nut corresponding 
to the tripod screw, @ tray may 
be firmly fixed 20 that the 


Steel Structures that Have No Rivets 


HEN a New York company en- 

gaged in electric welding opera- 
tions decided to erect a new building, 
its engineers suggested that the struc- 
‘tural parts of the steel framework be 
joined autogenously by welding in- 
stead of by bolts or rivets. They 
were confident that this method 
would save time and money. 

‘As there was no precedent, the 
municipal authorities, when asked for 
a building permit, refused to issue it 
unless tests were made that would 
satisfy. the building officials that a 
welded structure would be as strong 
and safe in every respect as.a riveted 
structure. 

Lap welds of various structural 
units were submitted to severe tests, 
the results of which were entirely sat- 
isfactory to the officials. They issued 
a permit for the erection of the steel 
framework, but insisted on a special 
test of the steel trusses of forty-feet 


jan, which were to support the roof 
and the traveling crane of five-ton 
capacity. 


Two truss units of the fan type and 
with a span of forty feet were set up, 
supported at their ends only. ‘They 
were placed parallel twenty feet apart 
and connected by steel crose-bars. 
‘The test load, consisting of gravel 
in bags, was piled in tiers on plank- 
ing placed on top of the steel struc- 
ture. 

‘The trusses were designed for a live 
load of forty pounds to each square 
foot, each truss supporting a panel of 
eight hundred square feet. They were 
tested with a load of one hundred and 


‘Steel frameworle of a bi 
be welded together 
can be fastened by bolts or rivets 


twenty pounds to 
a total load of f 
two trusses, 

Representa 
partments in  C 
attended the te 
most satisfactory ‘results. The de- 
flections eaused hy the load were care- 
fully measured, and when the entire 
was removed two days later, it 
nd that, with exception of one 
single point, all parts of the trusses 
had returned to their original 
position. 


he salu 
~eight tor 


all building de- 
eater New York 
which gave the 


as fo 


M1 a tripod Is frm, it will serve 
at a typewriter stand, A’ base 
is ‘put on the typewriter into 
which a nut corresponding to 
the tripod screw is fed 


Welding a Shaft with an 
Are and a Steel Wire 


PT Ez new atomatie ate welder wit 
weld away for hours without 
attention, It will mend broken seams, 
plates, joints, and fractures. 

It is shown welding a steel wire to a 
shaft that was turned below size by 
mistake. ‘The shaft is turned slowly 
and the wire welded to its surfa 

‘The wire is fed slowly by a small 
electric motor. It also passes through 
ightener before it 
=the surface of the steel 
When the welding is done, th 
again to the 


asimple st 
the. are 
shaft 
shaft will be turned ove 
correct size 


Goes its work quietly and efficiently 
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Saving $7000 a Day with a Snow-Removing Machine. 


ICKNAMED the -“snow-tank, 
because it looks somewhat like 
a combination of giant farming 
harvester, war tank, ‘and tractor, this 
huge vehicle picks up snow and ice at 
the front and unloads it at the rear 
into wagons or trucks running along- 
side in the same direction. 

According to its inventor, Samuel 
Friedman, of New York city, it can 
load as much snow as eight hand 
shovelers in one twentieth the time. 

‘The foundation of the machine is a 
four-wheel-driven motor-truck that 
can be run at a speed of from two to ten 
miles an hour, and that, according to 
its inventor, can load 1300 eight-cubic- 
yard motor-trucks daily if operated 
continuously and that number of 
trucks are loaded one apiece or a 
smaller number loaded more than once 
in rotation. When this is done, Dr. 
Friedman claims that the machine will 
save $7000 daily as compared with 
hand shoveling. 


How the Snow Is Loaded 


‘The snow is picked up by means of 
two longitudinally inclined belt-con- 
veyors, which carry it up to a boxlike 
compartment at the rear, where a 
second cromwise slat-conveyor auto- 


matically discharges the snow through 
a side door into the body of a motor- 
truck running alongside the machine 
at the same speed and in the sam 


Biowe 


By Joseph Brinker 


direction. Thus the entire snow 
pick-up and unloading is done mechan- 
ically. The longitudinal pick-up con- 
veyors run continuously while the tank 
is in motion, but the crosswise con- 
veyor is working only when the load 
is being discharged. 

‘The entire mechanism 
by a 150-horsepower mai 
engine mounted at the rear of the 
chassis frame. Only one power plant 
is necessary, since special clutches are 
provided for vehicle propulsion, for 
the longitudinal conveyors and trans- 
verse conveyor. All three may be 
operated at once, or any one or com- 
bination as required. The longitudi 
nally inclined conveyors at the front 
extend to within a few inches of the 
ground and are provided with heavy 
bladelike shovels on endless belts. 
These blades eut into the snow or ice 
and carry it up the belts as the 
apparatus moves forward. At the top 
or rear of the longitudinal conveyors, 
the snow is deposited into a hopper oF 
boxlike receptacle, the floor of which 
consists of the transverse conveyor, 
‘The latter moves in either direction. 

‘As soon as one truck is loaded, it 
pulls away and an- 
other truck 
its place. Tn 
the snow ia not 
be loaded into vehi- 


cles but it is desired only to clean a 
path ten feet wide down the center of 
the street, one of the hopper side doors 
is left open and the transverse con- 
veyor run continuously and the snow 
is also discharged continuously to one 
side or the other. 


Doubling the Removal Capacity 


One especial advantage of the 
machine lies in the fact that it com- 
presses the snow in loading, rather 
than expands it, as is the case with 
hand shoveling. ' Due to the action of 
the longitudinal pick-up conveyor 
blades in raising the snow from the 
ground to the hopper, it is claimed 
that sixteen yards of snow on the 
ground are compressed to eight yards 
in the hopper. On the other hand, six 
cubie yards on the ground expand to 
eight yards with hand shoveling, 

‘Three men are required to operate 
the tank, the driver at the front in his 
own cab to steer and work the pro- 
pelling clutch, and two other men, who 
stand on a platform at the rear of the 
hopper, one to control the longitudinal 
piek-up conveyors and the other to 
manipulate the crosswise loading con- 
veyor. 


‘They call it the “snow-tank” for obvious reasons. It scoops up'snow and ice and deposits 
it in a steady flow into a motor-truck running alongside at the same rate of speed 


a 
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This Submarine Gathers Sponges 


Long pincers reach out from the boat and bring them in 


ITHERTO submarines have 
been invented and constructed 
for purposes of destruct 

‘Their record in the great war, as every 
one knows, proved them an extremely 
dangerous’ weapon. But the sub- 
marine shown below, an invention of 
M. Raoul, a French abbé, is intended 
to be used for gathering 
sponges from the bottom of 
the ocean. It was built by a 
manufacturing company. at 
‘Toulon, France, where it was 
thoroughly tested by ~ sub- 
merging it to a depth of some 
three hundred feet in the har- 
bor. It stood the test per- 
fectly and returned to the 
surface without showing the 
slightest defect. 

‘The Raoul-Rimbaud, as the 
craft ix named, has a length of 
about fifteen feet, and in salt 
water displaces about 83; tons. 
It carries two persons. It consists 
of a steel cylinder with a diameter of 
approximately five feet, and has a 
rounded cap at each end. The sub- 
marine is entered through « manhole 
in the top, surmounted by @ small 
tower, 

This opening can be hermetically 
closed by means of a cap, which may 
be operated either from the inside or 
from the outside, in case of an accl- 
dent to the submerging and emerg- 
ing mechanism. A simple turn of 
the handle of the closing mechanism 
is all that is necessary to lock or 
unlock the cover of the manhole. 


Construction of This Submarine 


In its interior the submarine 
craft contains two reservoirs capable 
of holding air at a pressure of about 
280 pounds to the square inch, 
and three water bulkheads that 
serve for submerging and raising 
the craft. Two of these bulkheads 
hold=250 quarts each, and serve to 
overcome the greater part of the 
craft's buoyancy. They are filled 
directly by-the sea and are emptied 
by hand pumps. 

‘The third tank, which is located 
in the center, holds only about 
sixty quarts. Tt receives its water 
through a tube connecting it with 
the sea, and is emptied by the com- 
pressed air contained in the pressure 
tanks before mentioned. Under 
normal conditions the craft is sub- 
merged by filling this third tank 
with water and is raised to the sur- 


face by forcing the water out of it by 


By Jacques Boyer 


hundred pounds, is attached to the 
bottom of the craft, and may be re- 
eased from the interior in case of 
danger, to bring the craft quickly to 
the surface. In front of the craft 
sounding-lead weighing fifty pounds is 


Nei wbow ene 


‘Space is limited in this craft and this cross-section 
stows how compactly its terior equipment 


suspended, which may be lowered or 
raised by @ hand windlass on the inside 
to produce slight vertical changes of 
Position. 

The submarine is propelled by two 
oars of steel, which are connected with 
the interior’ by a ball joint similar to 
that of the torpedo-tubes. The steel 

rod of each oar has at its free 
end hinged wings which are so 
arranged that they push 
against the water in a direction 
opposite that of the intended 
motion of the craft, and fold 
up when they are moved in 
the direction of the boat's 

2 course. 


How Sponges Are Gathered 


In front of the keel is placed 
a broad wheel of moderate 
diameter, which, after the 
submergence of the craft, 


compressed air. Forgreater security, 
a lead keel, weighing about fifteen 
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rests on the bottom oi the sea and 
makes it possible to move the craft 
with the aid of the oars, without 
resorting to the tedious operation of 
‘ting the hull by expelling part of the 
ater in the ballast bulkheads every 
time a change of position is desired. 
‘The apparatus for gathering the 
sponges consists merely of a pair of 
concave cutting pincers at the end of 
a telescoping steel rod which ix oper- 
ated from the in- 
side of the craft 
and extends sev- 
eral feet beyond 
the bow. ‘The 
craft has a beak- 
like extension of 
steel plates in 
front, which 
server a double 
purpose, It car- 
ries a group of 
incandescent 
lamps operated 
by electricity 
from a storage 


battery, and supports also a large 
basket into which the sponges gath- 
ered are deposited. The sponge- 
gatherer in the bow carefully inspects 
the bottom of the sea within the ra- 
dius of his lights. If he espies a 
sponge, he grasps it with the pincers 


Comparison with the figure of the man in the background gives a 
good idea of the size and proportions of the 


fbmarine craft 


at the end of the gathering-rod, tears 
or cuts it from its base, and deposits 
in the basket. 

The interior of the craft is illumi- 
nated by electric lights supplied by the 
storage battery already mentioned, 
and the crew may communicate by 
telephone with 

the consort ship. 
Although the 
craft carries a 
crew of only two 
men, the supply 
of air quickly 
becomes ex- 
hausted. The 
installation of an 
air-purifying 
plant or of oxy- 
gen tanks is not 
feasible. The 
submarine must 
be raised from 
time to time and 
ventilated to 
prevent the men 
from suffocating. 


Maintaining the Water-Level of a Great Canal 


N building the New York state barge 
canal much damming was necessary. 
Between Schenectady and Rome on 
the Erie branch there are eight huge 
dams of the so-called bridge type. 
‘They look like steel truss bridges ex- 
cept that there are no approaches. 
‘The first step in making one of these 
dams is to build a concrete sill across 
the bed of the river. On the 
down-stream side of these sills 
steel frames are built and they 
are connected with a bridgelike 
superstructure by hinges. In the 
spaces between the frames there 
are sliding steel gates which may 
bbe riled or lowered to control 
the, flow of water through the 
dam. The gates are moved by 
chains wound and unwound by 


Two Years in the Life 
of a Salmon 
CHINOOK. salmon was tagged 


‘rap in the Skeena river, Britis! 
Columbia. You will undoubtedly 
remember that Prohibition went into 
effect between those dates. Could 
the fish have been influenced by that? 
At the time of the: tagging ‘the 
chinook salmon must have been quite 
young, for it was mistaken for a sock- 
eye salmon, Thus at the time of its 
recapture it had not reached the 
spawning age. ‘Then why was it near 
shore instead of out to sea? The 
Bureau of Fisheries is very much inter- 
ested in the wanderings of this fish. 


electric winches in the bridge floor. 

During the navigation season the 
gates are down, but in the event of a 
flood they areraised to permit the escape 
of water, During the winter months 
the gates and the frames—they rest on 
the sill but are not attached to it—are 


raised to a horizontal position, thus 
leaving an 


unobstructed channel 


through which ice and snow may flow. 
‘There are also dams of the fixed type 
ich have movable sections for regu- 
ting the depth of the water. These 
sections are semicircular in shape: 
they are called sector gates. They are 
of steel and are counterbalanced by 
concrete blocks. Each gate rests on a 

wooden sill and is hand operated. 
‘The largest gates of this type 

in the world are located 


nthe 
Champlain branch of the eanal, 
‘There are six of them and they 
form a regulating noteh 

end of alarge dam. Each one has 


a steel faceplate t 


This enormous movable dam is located on New York state barge 
canal. Steel frames are hinged to the bridgelike superstructure, 
‘and they rest on a codcrete sil. Abow. are shown the hige circular 
steel plates that are used as movable sections in an adjustable dam, 
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A Pencil-Holder 
Made froma Piston 
to make 
aise 


F you want 
‘use of ‘the 
piston of 
engine, 
to do it 
On the 


Colored Lights for 
Window Display 


INDOW- DRESS- 

ERS who wish to 
introduce theatrical 
lighting effects ean easily 
do 0 with the gelatine 
slide that fits across the 


‘is a paperweight, a pen 
eil-holder, and a eiga- 
rette-holder, all in one. The small hole in 
the side of ‘the piston, which was used to 
pin the piston-rod to the head, is just the 
right size to accommodate one's cigarette, 
‘though there is no place for the ash. 

‘Not only does this expedient serve as a 
peneil-holder: it ean also be made to do 
service as a flower-pot. 

“To what base uses we may return,” is 
probably the sentiment of the piston; “but 
at leant it is a use, 


Men Who Repair Skeletons 


HERE are two kinds of akeleton- 

menders—the bone surgeon and the 
fakeleton-assembler. Art schools, medical 
colleges, and students of anatomy require 


‘an aceurately constructed skeleton to aid 
in their work 

All the hanes must be properly: assorted 
and carefully 


strung on fine wi 
famembler must also pick out 
ds of odd hones that 
‘two hundred and more bones 
to the particular individual 
Tt fe not an easy task, and the 
sis justified by the amount 
red to construct them 


structed. 


jam Adopts the Dry Dredger 


EMARKABLE progress in the con- 
‘struction of roads in Siam is evidenced 
by the photograph reproduced above. 

‘The big dry dredger is thoroughly 
‘modern and up to date. The endless chain 
of scoops digs up the loose ground or soil at 
railroad cuts. These acoops or buckets 
carry the material gathered in by them to 
the sereens, where It is separated into sand 
land gravel which slide down in shoots by 
their own gravity and are deposited in 
separate piles. 

The motive power is supplied by a 
gasoline motor. The bucket chain can 
be extended to a distance of about one 
hhundred and twenty feet. 

One of these large dredgers will remove 
and separate about two hundred and fifty 


material 


king dnd other dignitaries, who. 
attached much” importance 


reflector holding an elec 
trie bulb, 

‘The device consists of a metal frame that 
fite over the rim of the reflector, ‘The gela- 
Line slide is supported in this frame by a 
netting of fine steel mesh, ‘The color of the 
gelatine will not fade by exposure to the 
electric light. ‘The colored screens can be 
automatically changed, throwing red, blue, 
Violet, green, purple, and yellow light upon 
the display. "Artificial moonlight as well ax 
golden sunlight can be imitated, giving a 
richness to the setting of the windows, 


A Giant Mechanical Nutcracker 


CRACKING walnuts is the job, of thin 
‘mechanical giant with its two “hands” 
having fourteen fingers on each. ‘These 
metallic hands constitute two unita, each 
of which can be used separately, 

‘The walnuts are dumped into a hopper at 

mitted t 

era through 
ven channel 


the largest nut 
lest will ni 
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‘Typewriter Lamp Made from 
Speedometer Shaft 


“THE exible covering which encloses the 
shaft of your speedometer becomes a 
‘valuable aid when you want t 
for the typewriter. If there is not x dis- 
led shaft-casing out in the garage, itis an 
matter to get one from the repairman. 
‘The typewriter lamp vhown in the illus- 
tration was made from an old hall “tree” 
used formerly as a hat- and coat-rack. Its 
‘arms or branches hud been removed and 
‘the speedometer-ahaft casing was soldered 
to the top of the tree. The electricity 
Dearing eable passes into the flexible metal 
ceasing, where it joins the top of the tree. 
‘The light ean be easily adjusted, 
A speedometer shaft attached to any 
t support mounted solidly ean be 
‘adapted to making a tablelamp. 


Two-Piece Railroad Ties 


RAILROAD ties of special design have 
‘een developed to facilitate the erec- 
tion of small-gage railroads on large con 
struction jobs, The secret of the method 
lies in the new tie, which is made of cast 
iron. 

Each tie is made in two parts and these 
Jock together in the manner illustrated 
when the rails are laid, One end of each 
half is bent slightly upward so that it will 
brace the rails. The tiepieces also inter- 
lock when they are placed in the proper 
porition, ‘The rail is held securely against 
the bent ends of the ties by smalli ron 

‘on the out- 
‘Means are also provided to drive 
stakes into the ground to hold the rails in 
place. 

Rails laid in this manner may be taken, 
up or changed in a very short time and 
with practically no expense but the labor 


How We Look from Above 


PHOTOGRAPHS taken from the air by 
‘serial travelers show the ugly spots on 
the beautiful landscape made by man's 
artificiaities. Houses resemble confetti 
‘scattered on a green rug; fields look like a 
erazy-patch quilt. Roads and paths are 
puzzles for Sherlock Holmes to solve. 

Contrasted with these views, however, 
are many truly beautiful estates whose 
design ornaments the general landscape in 
1 pleasing fashion. 

"The new angle of view affords oppor- 
tunities for the future landscape architect. 

es of the future can be planned from 
the air; indeed, this method is already 
being used in planning the suburbs of some 
of our large cities, 


Coasting a Motor from Third 
Floor to Basement 


OME automobile factories assemble 

their motors on an upper floor, and 
then have them conveyed to the first floor 
or basement to be tested in the dyna- 
momet 

‘A.quick way to get the motor downstairs 

to “eo jown on a conveyor con 
trolled by an air-operated device. 

‘The conveyor is started in motion by a 
single movement of the master sir-valve. 
‘An automatic tripper causes the carriage to 
‘stop at a designated point, where the 
‘monorail on the carriage engages with the 
‘main rail on the ceiling of the dynamometer 
room. From this position the load ean be 
shifted to any point in the room. 


How They Save Coal in England 
with a Flower-Pot 
A 


FLOWER-POT will cut your eosl-bill 

in half! ‘That seems rather strange, 
doesn’t it? Yet many fellow sufferers from 
the shortage of coal in England have put 
flower-pots in their stoves and grates and 


are using half as much coal as they used 
formerly. 

Before you build your fire, place ai 
verted flower-pot in the center of the grate, 


If your stove is small, use small pot; if 
large, a large one, ‘Then lay your wood 
and coal around it, When your fire is 
going strong, you will find that your stove 
gives out just as much heat as it did when 
there was no flower-pot within, 

Should it happen that flower-pots are 
not much in evidence in your neighbor= 
hood, a brick will serve the same purpose, 


Pay-Envelopes Filled by Machine 
| seer using the new pay-roll machine, the 

F fir list all of the "salary 
amounts. When the last amount is listed, 
there is available, automatically added by 
the machine, not only the total amount of 


‘the pay-roll, but the exact number of each 
uation of coin required for the pay= 


After the schedule is prepared, the 
device is replaced by a coin-tray in which 
have been placed all coins, gold, silver, and 
copper. To the left of the coin-tray ia a 
keyboard. 

As the amount for each envelope is 
called out, the operator presses the proper 
keys and pulls a lever. The machine 
automatically counts out the proper num- 
‘ber of each kind of coin and drops them 
into the envelope. At the same time the 
machine makes a printed record of the 
amount. 
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(nein Herter 
Fooling the Rabbit-Hounds 


EVERAL dogs chasing one small 

rabbit—thut was too much for the 
humane societies of Oakland, California. 
‘They protested against the inhumanities 
of coursing, and the result was the me- 
chanical rabbit shown above. 

Tt is made of steel and wire, covered 
with a real rabbit's skin, It is'attached 
to the end of a long metal arm and is 
driven by a five-horsepower motor. The 
rabbit can make a speed of forty-five miles 
‘an hour, and completely fools the eager 
dogs that pursue it, 


Bees Eaten for Revenge 


EES are usually employed as manufac- 
‘turers of honey, which 

considered a delicious food, 

places where the bees themselves serve as 

4 food. 

‘The negroes of Guiana, when stung 
by a bee, proceed to catch ax many as 
they ean’ and in revenge eat them. It 
would be interesting to know what hap- 
pens as an effect of the stings thus taken 
internally. 

In Ceylon the natives hold a torch under 
the bee swarm hanging to. tree, catch them 
fas they drop, then carry them 
home, boil them, and eat them, 


The Queer-Looking Twins Are 
Baby Alligators 


“THE man who took this photograph was 
4 patient fellow. He waited several 
years before the event happened. He was 
‘on the job, however, and snapped this 
picture when the youngsters were a fow 
hours old, 

Here they are, a couple of young alliga- 
tors just out of their abells. ‘They are not a 
bit rough, like their parents. In fact, they 
are so gentle and playful that children 
could have a good time playing with 
them. 

"True, Ul 
very fast, 
the background has ite mouth open, 
Probably its mama has already given it 
lessons in the wonderful art of fly-catching, 
since this is one of the delicacies in their 
diet 


1 Your Letter on a Trolley-Car 


“PZELLO, what is your great hurry?” 
‘says one native of Hamburg, Ger~ 
many, to another, 

‘"L want to catch « mail-box,” replies 
the other, dashing off down the street at 
reat speed. 

‘Mail-boxes are in the habit of standing 
still in the United States, and the above 
conversation would sound strange to us, 
In Hamburg and other European towns, 

however, the postal authorities have found 
it advisable to place mail-boxes on the back 
of the street-cars, 


Food that Arabs Eat 


RABS catch locusts, roust them, pule 
‘verize them, and eat them as a 
pudding. 

To prepare them for food, they dig 1 
deep hole in the sand and build a fire in it, 
On top of this fire they throw bags of live 
Jocusts, cover them with sand, and build 
another fire on top. When ‘they have 
roasted thus for a suitable time, the Arabs 
take out the locusts.and grind them into « 
powder, which they mix with water and eat 
‘as a pudding. Locusts are pests in border 
regions of the Sahara, but when other 

food is scarce, they are welcome. 


A Daffodil Will Make a 
Novel Candlestick 


NOW that electricity has been 
installed in most city houses 
and has done away with lighting 
inconveniences, people are. clam- 
doring for candies! Gloomy candle 
light when given off by a 
candles is preferred to the efficient 
slow of electric light. 

Here you see an artistic candle 
in an even more artistic holder. 
Should you fail to 
let us announce that 
to look like a daffodil. 


‘The flower 
itself holds the eandie, and three 
of the leaves make the stand. 

The entire flower is made of 
‘metal and is painted yellow and 


srreen, Were it not forthe sharp 
‘unnatural bends in the leaves you 
might mistake the candlestick for 
the real thing. This is adaptable 
to any flower with a deep corolla. 


An Electric Decorative 
Table Fountain: 


‘ONCEALED in the base of 

this fountain a small electric 
motor keeps the water in circu- 
lution. No water connection is 
needed, and the fountain, with the 
charm it lends to ite surroun 
an be added to any dining-tal 
sick-room, or living-room by 
merely inserting the plug in the 
electric-light socket, 

‘The fountain is made of lac- 
‘quered metal, cement, stone, or 
marble, It costs but a fraction of 
cent an hour to operate, and 
there is absolutely no danger of 
its overflowing, since it contains 
only a few cupfuls of water. 

If this small fountain becomes 
popular, larger ones will “un 
doubtedly be made. Perhaps 
they will take the pluce of the 
tall flower-pot stands that went 
out of style a few years ago. 
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A Huge Japanese Fan Blows 
‘Away the Chaff 


MORE than sixty per cent of the popu- 
lation of Japan is engaged in the 
pursuit of agriculture, but there is room 
{for improvement in their methods. 

‘One of these is shown in the illustration. 
It consists of an old bellows fan which is 
‘worked to blow the chaif from the wheat, 

‘More than one million acres in Japan 
re devoted to wheat-growing. Strangely 
enough, even with the unscientific imple- 
ments that are used, the soil of Japan 
ranks higher in general production than 
that of Italy. What could be accom- 
plished by the use of modern time-saving 
devices can be imagined, 

‘The law requires that all suitable Jand 
not used for other purposes must be cul- 
tivated, and if any remains idle a certain 
time the state makes plain that its owner 
is violating the law. 


Antwerp’s Old Torture Pump 


[3 the Steen, an ol castle in Antwerp, 
‘aid to have been built in the ninth 
century, is a pump that dates from the 
sixteenth century. 

‘The water comes from a Roman well as 
‘old as the castle itself, It was from this 
‘well that water was drawn for the purpose 
ig the "water cure,” the "drop by 
‘and other fiendish methods of tor- 
‘ture’ employed upon the unfortunate 
prisoners confined in the dark dungeons 
under the building in the dreadful days of 
the dark ages 

‘Note the remarkable leverage by which 


the piston-rod of the pump is worked 
and down. As a vacuum is created # 
Pressure of the atmosphere forces tI 
‘water upward, 


up 
he 
he 


‘The Concrete Garbage’ Furnace 


ISPOSING of waste from the table and 

the kitehen is sometimes a problem 
that must be met by the individual instead 
of by the community. When one lives out- 
side the city limits and has not the benefit 
‘of garbage collection, he must get rid of 
‘waste products as best he can and with as 
little delay as possible. 

‘The use of an outaide concrete furnace, 
inexpensive in construction, solves this 
problem satisfactorily. ‘The quick fire 
made poasible by the specially constructed 
flue burns the waste with the least effect of 
smoldering. 

The fumes escape rapidly and are blown 
away, instead of rems 
they do when garbage fs burned In a heap 
in the open, 


Starting an Exciting Hoople Race on the Ice at Lake Placid 


T 


WENTY years ago every city child had a 


hoople, and chased it for blocks and blocks with 
aatick. But to-day you ave very few; the danger of 
running into automobiles is undoubtedly the reason, 

‘The children of yesterday, however, are grown up 


oday, and many’ of th 


they chase them across the 


mstill cling to t 
instead of chasing th 


it hoop 


A hoople race is very exciting. ‘The con 
testants are lined up at the starting posi- 


tion, and there is just enough space between 
em to make room for a hoople, If the 
hooples don't follow the wtraight and 
narrow path, they ‘and put 


thei 
spoil 


‘ownera. out e, sometimes 
he chances of several contestants, 


Fish-Nets for Active Bal 


JF all people were as ambitious and 

persistent when they grow up as 
they were when they were babies, this 
‘would be a great world. Long before a 
baby's feet are strong enough to hold 
‘him, he tries to stand. ‘Then, when he 
has finally learned how to stand and the 
newness of it wears off, he tries to climb, 
If he does manage to reach the top of 
his erib, he will undoubtedly fall out and 
hurt hinaself 

In an institution where many: babies 
are brought up, this matter of climbing 
fand falling assumes large proportions 
Thus in one English babies’ home all 
the cribs have fish-net covers. When 
the bubles are awake the covers are 
fastened down, 


The Stroke-Counter for Golfers 


222% play gotl? ‘Then you know bow 
dimicult it is to remember the exact 
number of strokes in which you made 
each of the eighteen holes of an exciting 
match, 

‘The counter in the accompanying 
lustration enables the golfer who earries it 
‘to keep track of his record, hole by hole, 
with the least possible inconvenience. ‘The 
counter resembles a watch with « dial on 
‘each flat side. h large dial has nine 
‘small dials, resembling the second-dial of a 
wateh, but divided into twenty divisions, 
fone for each wtroke. In making the record, 
tthe first of the small dials, directly under 
the stem, indicates the number of strokes 
for making the first hole. At each preswure 
‘of the knob of the stem the hand of the 
dial moves one degree. It is assumed that 
‘hot more than twenty strokes are required 
to make any hole. 


Trapping Vagrant Cats 
BRAT-TRAPS are common, but imagine 


Such a device, for ensnaring vagrant 
cats, has been designed and constructed by 
Ned Dearborn, of the United States Bio- 
logical Survey 

"The trap is so pivoted as to pull the prop 
under the edge of the box when the latter 
is raised. As the eat reaches for the bait, 
the treadle is tipped that springs the trap, 
the box falls, and a rod, coming in contact 
with the cat's back, releases an ounce of 
carbon bisulphid, which instantly and pain- 
lessly asphyxiates the animal. 

The authorities proclaim the object of 
the trap “Yor catching vagrant cats and 
disposing of them humanely.” 


Rowing Twelve Miles an Hour 
with Your Feet 


OLR, lees ace stronger than our arms 
‘Why not use them instead of our arms 
whenever possible? 

‘That is the idea that occurred to the 
man who designed and constructed the 
boat shown below, He drives it with a 
pedal arrangement similar to that on a 
bieyele. 

A regular two-blade propeller is used, 
which gives a speed of from ten to twelve 


miles an hour if a “husky” is at the 
pedals 

Driving a boat in this way is very good 
exercise for everybody, and persons who 


n-air sports will enjoy this one. 
The boat can also be driven in the usual 
way with a paddle of oars. 
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USHIONS that helped make your 

y-riding one in its day 
should not be junked when the car is 
given up as lost by automobile doctors. 
Keep them; i{ necessary, re-cover them, 
then place them in front of an open 


fireplace. 

If you wish to toast marshmallows oF 
roast popcorn, you will haye un excel 
lent seat. By resting your elbows on 


your knees you keep your arms from 
growing tired while the roasting or 
toasting goes on. 

‘Any housewife could think of a dozen 
uses for old cushions, and for once the 
‘man of the house will agree that “that 
fold junk” makes a welcome addition to 
4 fireside seat in his smoking-room, 


Planes that Went to Alaska 


BUSINESS men of the future will probe 
ably own summer cottages in Alaska. 
‘The families will enjoy the delights of 
arctic. summer, and the husbands will 
take a “fy” up there to spend the 
week-end with them, making the trip 
from New York in the Alaska Flying 
Expres! 

This is, of course, but a speculation of 
the future, That it is not an impractical 
‘undertaking has been demonstrated by the 
recent flight from New York city to Nome, 
Alaska, conducted by the United States 
ce in its memorable trail-blazing 

‘The illustration shows the rudder of one 
of the three airplanes that made the flight. 
On it is painted the name of each stop 
Included in the round trip and the pilot's 

nechanic's names 
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A Piano-Practice Keyboard 


ON this new keyboard the keys have 
depressions in them. The inventor 
believes that these depressions will help 
piano students to develop better tech- 
nique with less practice than is gener- 
ally necessary to produce a good player. 
‘The depression in the center of the key. 
trains the finger to strike the center of 
the key while playing. 

By the continuous use of this key- 
board, the student will train himself so 
thoroughly that his fingers will strike 
tthe center of the keys on a piano without 
conscious effort. This is one of the 
requisites of successful playing and it 
ag always been very” dificult to 


“Hustling’ the Underground 


ONDON’S “Underground” is a ncene of 
rushing crowds and swift trains, The 
sacramble to get aboard at the station plat 
forms necessitates having a man whowe 
duty it is to prevent a train from stopping. 
longer than its fixed time at any station. 

A special box is built for him; and, with 
hhin wateh in one hand and the handle of a 
lever in the other, he keeps tab on the train 
stops, If a train remains longer than thirty 
neconds, he pulls the lever and this sounds: 
‘siren that warns the train crew that they 
‘must be off. 

In the New York subway a gong is 
sounded for the same purpose. With the 
hurry and crowding always to be found in 
subways, the gong is the less nerve-racking 
aig 


How to Prevent Ga 


JF city houses were equipped with 
‘automatic device to cut off the gas 
soon aa fire reached the spot, probabl; 
many big fires would be prevented. Even 
small fire that reaches the system of gas- 
pipes in a building can gain momentum by 
the burst of flame that follows, 

‘There is a device arranged on each floor 
which automatically closes the flow of gus. 
‘Soft metal lugs on a connecting lug under 
the ceiling of each floor melt at 150° F. 
This disconnects the rod, releasing the 
hhandle cock in the cellar, which closes the 
gas immediately. 

Tt would seem a wise law to make 
‘such a device compulsory in all large 
buildings. 
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Spreading the Whipped Cream 


‘HE modern chef has created a fine 

art in making cakes, and for these 
delicious producta of his art the public 
is willing to pay high prices. 

‘The chef in a prominent New York 
hotel uses a “bag” funnel in spreading 
whipped cream over a cake creation, 
‘This hotel takes good care of its em- 
ployees in the culinary department, and 
if one of them receives ax much ‘as a 
slight seratch on the hand he is promptly 
attended by the doctor. Cleanliness as 
well as skill are the principal first con- 
siderations, and, wherever the process 
permits it, ‘mechanical devices are wed 
to prevent hands from coming in cone 
tact with food. 


Comfort Before Style in China 


CHINESE women have not yet learned 
toask for fur coats in winter-time, In 
fact, they wear practically the same 
clothes in winter as in summer. In the 
‘most severe weather, however, they wear 
Iheating baskets under their cloaks, 

‘These baskets are plain wicker ones, such 
‘as we use for trash. Inside the baskets 
charcoal warmers are placed. ‘They will 
radiate heat for hours. ‘The charcoal is, 
mixed with chemicals that generate oxygen, 
sand thus the charcoal will bun constantly 
‘even though it is sealed in the containers, 

Looking at the picture below might 
cause one to marvel at the Chinese 
‘Woman's seeming disregard for appearance, 
until the Occidental bustle and erinoline 
are recalled, 
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How a Five-Ton Elephant Learned Modern Dancing 


One of the Hippodrome stars 


George Powers, of the New York 
Hippodrome, taught five-ton Jennie, 
om in Tndia, to dance. He played 
dance record on the phonograph 
Until Jennie ot accustomed to it 
then he stopped the phonograph 
land. lifted Jennie’s front feet in 
time to his count 


After her daily dance Jennie likes to 
Shake ‘hands with her master and 
dancing partner. 

‘She is immensely pleased when she 
has mastered a new trick and shale 
ing ‘hands is her way. of telling 
Powers t0 


‘At first she did not realize that she had to 
‘sway her whole body to Powers’ count. 
She thought it encugh to sway her trunk 
fand head. So he indicated to her what he 
expected by pushing her from side to side 


xe tamed on the phono- 
and Jennie heard the 


‘As soon as Jennie understood that 
Powers wanted her to lift her feet 
in time to his count, she did it vol: 


He guided her stepn 90 
a cort‘of much time and 
perscverance on the part of the 
Tan und the clephanty she feared 
‘ust how to place her feet 
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Some New Jobs for the Clothes-Wringer 


Should it be idle six days a week? 


If you havel some hard nuts to crack, 
ter the gears of the wringer do the Job 
Place your adamant nut be~ 

hat 


sharp tu en 
‘vill crush the shell 
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P An Automobile for One 


ND.eneee it necessary to get out the bg touring- 

ear when only one member of the family wishes to 
Tide. In the garage, or in the basement is a little vehicle 
that will convey a single passenger in comfort. 

In a small space the complete mechanical equipment 
of an average automobile—the engine, gear-box, fly- 
wheel, clutch, and shaft-drive—is arranged, | The 
engine of 23 horsepower is of the standard two-stroke 
Pattern, which has a heavy outside flywheel in which is 
housed the clutch, behind which is the two-speed 
car type of gear-box. The drive is taken to the worm- 
driven rear axle through a short shaft that runs into an 
aluminum casting containing the whole rear-axle 
equipment. The machine is started by a handle ma- 
nipulated from the seat, and the control is from the 
handle-bars. 

Economy of fuel, 
ease of travel, and 
speed are combined 
Floors covering large areas can be cleaned by an electric in this adaptation 
fcrubbing-machine, which docs the work of fourteen men of the motorycie. 


: . Traveling at 

Scrubbing Floors Electrically thirty milesan hour 

this little machine 

HE days of drudgery for the serubwoman are numbered can go more than 

owing to the perfection of a new automatic scrubbing- eighty miles on a 

machine, It is portable, and is easy to operate. Attach the gallon of gasoline. 
machine to any electric-light circuit and it is ready to use. 

‘A large machine with three operators has 
cleaned 5600 square feet in one hour—work 
equivalent to that performed by fourteen hand- 
Scrubbers, The work la divided into three opers- 
tions. First there is the serubbing-machine, 
operated by one man; next is the mop-man with 
a water-absorber tank and mop to clean the 
scrubber wheel-tracks and foot-tracks; and o4> 
finally a sub-station, consisting of a weighted 
stand carrying an auxiliary eable for use where a 
the cable on the scrubber is too short to reach 
from the farthest point to be scrubbed to the 
nearest light-socket. a ee 

‘The machines can be equipped with different ‘eighty miles on one 
brushes to suit different kinds of floors. gallon of gasoline 


Driving a Car by an Air-Screw 


MAGINE a streamlined body of an pit with only his head showing above an eight-horsepower two-eylinder gus: 

airplane running on three wheels, the top of the ear. oline engine of the V type, air-cooled 
two in front and one in the rear, pro- ‘The driving mechanism consists of and connected directly with the four- 
pelled by an airplane ed propeller, The en- 
propeller placed at the ine is placed in the front 
front. end of the car, before the 

‘During the war the Ger- driver. Behind the driver's 
mans employed airplane seat for one passen- 
propellers for the pro- ger, whilethesharply taper- 
pulsion of  freight-cars. ing rear of the car contains 
‘The land car shown in the @ gasoline tank and space 
accompanying picture is for tools and baggage. The 
the invention of Leyat, a ; 
French engineer. The body 
of the ear, which is set on 
three or four wheels, is 
streamlined so as to offer 
the least resistance to the 
air. In the original model 
the driver occupied the 
seat in the front cab 
placed directly behind the 
propeller, while in the arate of twenty-five miles 
later models the cab has an hour can be brought 
been abandoned and the “Ai cine Saryner tnd Sous fieun sain and ortzces to a complete stop within 
driver occupies the cock- 2 streamlined body automobile carrying an airplane propeller fifteen feet. 

ee 


The two =, wheeled 
“automobile.” "Above 
in shown the compact 
arrangement of the 
fmechanism. At thirty 

tiles an hour the 


steering, while the front 
wheels serve for braking 
the car. Tests show that 
a car of this construction 
can easily make fifty miles 
an hour, using about three 
quarts of gasoline. With 
the brake system.used a 
car of this kind going at 
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His Chance to Make Good 
With burnt hands he plugged the roaring, leaking boiler 


piece of machinery as he passed it 
—he had the born engineer's un- 
Conscious habit of taking in every 
detail. Nearing the switchboard, he 
noted the readings of the meters, then 
paused in the doorway of the fireroom. 

‘The heat of roaring furnaces rushed 
out at him as he stood staring down 
the tunnel-like space. 

“Allen!” he called to a seantily clad, 
gtimy-faced stoker. Allen, resting on 
his shovel, turned. “The chief had to 
go away,” said Harding, “‘and he left 
me in charge. Is everything all right 
in here? 

‘The stoker cast a glance toward the 
boiler. He hesitated uncertainly. 

“I was just going to: report that 
there is something wrong with Number 
Six boiler, sir. She ain't taking in 
water right,” 

“What seems to be the trouble?” 
asked Harding. 

“Something wrong with the pump,” 
responded the stoker. 


A Leak in the Pump 


Harding entered the fireroom. On 
the right side of the aisle was a row of 
huge black boiler ends. Across the 
way were the bunkers, piled high with 
ood steam coal. ‘Between each 
bunker and the one next to it a busy 
pump worked. 

Jack Harding's eyes sought the 
water-glass of Number Six; the read 
ing was at half. 

‘As he approached the pump that 
supplied water for Number Six, he saw 
that the steam chest was leaking. In 


J= HARDING glanced at every 


By Edward J. Veronda 


place of the steady clank of an honest 
pump, this one was sputtering and 
fuming crazily. The trouble was 
slight enough, but it must be remedied 
at once. If the damage was not 
repaired before the water in Number 
Six boiler was exhausted, the fire 
under it would have to be raked out, 
thus reducing the amount of steam 
fed to the engines. Some circuit would 
have to be cut out, and this would 
mean darkness in some part of the city 
that night—the very thing he had been 
given the opportunity to prevent! 
Stepping quickly to the engine- 
room, he seized hammer and chisel 
and hurried back to the pump. 
Dropping on his knees beside the 
pump, he set to work, ‘The narrow 
space cramped him, the escaping 
steam burned his hands; even the 


a! grew so hot that he could hardly 
old it. 

‘And when he finally plugged up the 
leak the valve did not respond! 


“She's Near Dry” 


‘There was something more than a 
leak, he realized; the trouble must be 
in the valve itself. 

“She's near dry,” came Allen's 
swift warning. “She ain't safe 

His voice was husky and his eyes 
‘measured the distance to the doorway, 
though beyond this he showed no sign 
of wavering. 

“Draw the fire," directed Hardi 

Despite this, Number Six continued 
‘to vibrate dangerously, quivering like 
an animal on the point of springing. 

Down on his knees, Jack was pulling 
the pumps apart; "his hands were 
burned nearly raw. And he raged 
when they fumbled. Probing into the 
pump, he found the trouble at last—a 
stone wedged in the valve! He picked 
at it with his fingers, then with a serew- 
driver—it would not come out! He 
got up, ran to the bench for a new 
valve, and hurried back. The ruined 
valve came away, and he inserted the 
new one, quickly driving in the screws. 

The internal noise in Number Six 
was now a roar, and the safety valve 
let out an increasing scream. He tried 
to work faster, and as he worked he 
considered the matter a little hysteric- 
ally, though his hands worked none the 
less steadily. Driving home the 
remaining screws, he forced the valve 
of the cylinder in place. 

‘The noises from the belly of Number 
‘Six were dreadful now, and it was be- 
yond the power of man to listen to 
them with a steady heart. 

As the boiler vibrated, the great 
steam-pipes vibrated with it. The 
walls of the building took it up and 
trembled also, not in unison at first, 
but finally in perfect harmony. Hard- 
ing felt as if this vibration would drive 
him mad. His very bones trembled to 
the tone of the boiler. 

He twisted the last nut, fumbled 
for the cock, and threw on the steam 
into the chest of the pump. There 
came a gurgling, choking sound, then 
asharp click, the unmistakable noise 
of a working pump. 

He reeled backward. 

ing, Allen? 
“Sure,” 


“Isshe work- 


answered the 
stoker. “And if fire ain't 
put under Number Si 
she'll be having the chills. 

Jack stumbled out into 


Installing Oil Fuel on a Great Ocean Liner 


COAL= 20 Men wanking inhoze 
Of hear & cou 


&@ coal dust, 


Cee eaters a 


Nora Paneer Coamaar Downe OW 
“THE use of oil fuck on ships in of course, not new, tives large athwartship tanks. ‘The total storage capacity 
the conversion of the Aguitania into an oil: is 7780 tons of oil. 


Durning steamship i a matter of universal interest. Tt The tremendous advantages of oll over coal are gr 
‘comprised the removal from boller-rooms of ash-expellers, cally pictured in the drawing above. “Bunkering 
furnace fronts, Bre-bars, tc, weighing, 300 tons. The done in hours instead of ‘days, the traveling speed in 


“The main storage-tanks (in sections) extend along both srs were formerly required, oll fuel can be taken care of 
sides of the tp for a dntance of 309 ce hare ae sso by actew of city Dalerinders 
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Stage Settings from Blocks 


NOVEL but very effective stage setting first used in 

the production of French plays in New York city, 
‘was based entirely on a system Of angles. When the stage 
eet Ss, Cie onic nese 1 Nee TOS reese 
mn a scene, he goes to his drawing-board and draws a 
Aiagram of the stage. ‘Then he takes pieces of dark-colored 
paper, cut in the form of squares, and fits them on thé 
diagram until he obtains the effect he seeks. The little 
squares of paper are all cut according to scale, each square 
representing so many feet on the stage. After the stage 
setting is all worked out on the drawing-board, the director 
is ready to set the stage for rehearsal. 

Once the preliminary work was done in the studio, it 
was only a matter of a few minutes to set the stage. Back 
of the stage are piled numbers of square blocks and several 
other blocks in the shape of steps. Two of these steplike 
blocks, fitted together, 


curious-looking blocks stand lattices, doors, and windows. 
‘At the back and at the sides of the stage are permanent 
wooden pillars, The lattices, doors, and windows were so 
made that they fitted between 
‘these pillars. They are all 
made in such a way that they 
are interchangeable. It is not 
necessary to have two sets of 
scenery, yet, when the stage 
in wet, the “scenes presented 
have an entirely different ap- 
pearance. 

This type of scenery lends 
itself to the production of both 
outdoor and indoor scenes. 
Almost any arrangement of a 
simple or formal garden ean be 
accomplished with the blocks 
and lattices, while out of the 
‘combination of the interchange- 
able doors, windows, and blocks 
can arise 'a room suitable for 
4 penaant’s hut oF a king's 
palace, 


With these blocks is 
may. be required, 


Mount a Flashlight 


ANDS up! Quick!" 

A flash of light envelops the 
would-be burglar and blinds him. 
rop that iu 


Dazed by the light, he drops it. 
His captor, in the meanwhile, is 


that his gun is in 


garden, from a peasant’s hut to a king's 


perfectly calm and sure of himself. 
‘The light that is blinding the burglar 
is a flashlight attached to his gun 
parallel to the barrel. 


Furthermore, the flashlight is so 


A fisshtight enc 
fn a gun wil d 
woukl-be burglar 

ie so constructed that there 
spot in the exact center 


Mr. Barcroft of Cambridge, England, exercised on a sta 
tionary bicycle during his imprisonment in a glass cate 


In a Glass Case for Six Days 


N the interests of aviation, 

Professor Bareroft of Cam- 
bridge University spent six 
days in a hermetically sealed 
glass case, Nitrogen and oxy- 
gen were constantly pumped 
into the case, but the amount 
of nitrogen was increased while 
the oxygen was decreased, Thus 
the atmospheric conditions 
within resembled those experi- 
enced by aviators flying, high. 

At the end of the six days 
blood was drawn from Mr. 
Barcroft’s arm and carefully 
examined. As for the effect on 
the experimenter, he became 
very restless toward the end. 
He was unable to sleep and lost 
his appetite entirely. 


built up any scene that 
from drawing-room to 


on Your Automatic 


Thus he knows 
line with the light. 


The Masih 
parallel the 


of the 


constructed that there is a dark spot 
in the center. As the light flashes on 
the culprit, the dark spot stands out, 
and shows the eaptor just where his 
bullet would hit should he need to 
fire. 

‘The burglar knows nothing of the 
‘man who covers him; that man may be 
smaller than the burglar, or he may be 
much larger. In any event, the burglar 
decides not to take any chanees and he 
therefore promptly gives up without 
a struggle. 


nted 
the 
particular 


This 


re 


When Inoculating the Pig 


ERHAPS, at first glance, one would 
think that this was a device for pulling 


1 pig apart limb by limb. It is not, how- 
ever, It is merely used to keep the animal 
‘quiet while it is inoculated with an anti- 
cholera serum by experts of the United 
States Department of Agriculture. 

Pig are very susceptible to cholera, 
which is a highly infectious disease, and a 
continuous battle is waged against it by 
breeders everywhere to prevent it from 
spreading. 

Although the “operating-table” in the 
picture looks like an instrument of torture, 
it in not at all painful, but effectively pre- 
venta the pig from squirming while the 
inoculation is being made. So tightly ix 
the pig held that he eannot move an inch; 
all he ean do fs grunt, 


Hooks that Will Hang 


Pegs to Start Sleds 


Voreetrewmtna ts cine owee Gree. 


ure ab ws the 
start of one of these contests for ladies. 
‘The onlookers enjoy it ax much as the con- 
testant. 

Benides the excitement and pleasure in a 
ace like this, it is also physically beneficial 
Both arms are exercised equally. There 
are few aports in which this occurs 


Gas from Peat 


EAT is now being used for the produc- 
tion of gas in expecially designed pro- 
ducers. ‘The yield compares favorably 
with that of coal, and many valuable by 
products are produced. This method of 
tising. peat has been found to be the mont 
effective, since it is not necessary thor- 

oughly to dry the crude material. 
Plants for the manufacture of gas fr 
nin Germany, England, 

Ireland, Sweden, and Italy 


Popular Science Monthly 


ee 


Removing a Double Chin 


A. DOUBLE chin is the deciding factor 
A that, places ite owner in the heavy= 
weight class. It is the one thing most 
feared by women who have reached the 
stage known a “pleasingly plump.” 

Now, however, there ix a double-chin 
remover which ean be operated by the 
owner of the chin in the privacy of the 
home. 

The machine Is mounted on a small 
stand. Two wires extend from it to the 
sides of the band which the wearer strape 
under her chin, She turns on the current, 
ted, tries to fall back 
more electricity has 
jumped into the breach and justified it 
value in the household, each year finding 
it more strongly intrenched than it was the 
previo year 


A Check to Keep Doors 


the Picture Straight 


ONE crooked picture will 
make a room look untidy. 
‘There is a new picture-hook 
that is supposed to prevent 
this, “Te is made of strong, 
flexible wire arranged in a 
series of loops, with a sharp 
point at one end. The point is 
riven into the wall and the 
loops are adjusted until the 
picture is perfectly straight 

its place, 

‘When you take the picture 
down and wish to remove the 
hooks, do not pull them out, 
Instead, pull the loops back- 
ward and forward a few times; 
they will break off and leave 


from Banging 
1 


easily attached door 


heck shown in the illus 
tration will prevent the bang- 
if of doors 
Tt consists of an arm bes 


spring coil ending in 
cushion. ‘This arm is pivoted 
to a base screwed to the lock 
side of the door. ‘The arm 
‘moves horizontally only, and 
is held in posit 
spring that 
by turning a set serew, 
‘At the same level a clamp is 
attached to the door-jamb so 
that i is ready to re 
padded end of the door-check 
whenever the door is banged 
shut. 


the stem behind them. 
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Pictures Teach Dancing 


OW there is a moving-picture 
device to teach people dancing, 
atop by ste 


dancer performs in front 
jcture machine, the 
imed that he does a 
wont in exactly forty 
two pictures, The pletures are en 
larged and printed on paper. An out 
lino of each picture sketched, 
cuts are made. Tb 
roofs and these are 
‘used in machines like the one above. 
‘Tho pleturen are placed in auccesiv 
grooves in a drum that is rotated rap- 
{ily, producing the illusion af motion, 


The Largest Belt Yet 


BELT like this i used in con- 
voying materials from one part o 
fa large factory to another. It ix the 
lnrgest belt ever made for this purpose. 
Tt is one thousand feet long and forty 
‘eight inches wide, and contains twenty- 
nine thousand fect of rubberized fabrie. 
‘This is enough to cover the floor apace 
of the largest gym- 
nasium in the 
country more than 
two and one half 


rrr 
Moving-Day for This Monument 
of Lincoln 


SHORTLY after Lincoln's death a monu- 
ment fo him was erected in front of the 
distriet courthouse building in Washington, 
For fifty years this tall monument with its 
life-wixed statue of Lincoln on top, has 
adorned the vicinity of the old courthouse 
building. 
Recently the buil 
and now the statue is considered to be out 
‘of harmony with it! 
Asa result, the statue 
is being moved to a 
more appropriate 
spot near the Poto- 
Many of the resi- 
dents cf Washington 
have protested 
against the removal, 
bbut what chance have 


mere individuals in 
an argument with a 
‘courthouse? 


A Collapsible Cane 


RY THING has a time and 
‘especially canes. ‘Theres 

sible cane 

in your 


tions, all 
her Hkea folding foot-rule, 
wsesses a stall blade 

in the adjoining 

the cane 

rou wish 


¢ Up the Coal-Dealer 


nal-dealer must give full 
ie if his customer ures one of 
cal-me 

The coal passes through « chute in 


the center of which is a rotating vane 
that is moved by the passing coal, A dial 
records how much coal has been thrown 
down the chute. On the device is arranged 
a counterweight that cuts off the passage 
‘of the coal unless « solid column is runniny 
through. If a small amount of coal were 
allowed to pass, the vane would not operate 
‘and the dial would not register. 


Popular Science Monthly 


Rubber Caps Prevent 
Short Circuits 


LECTRIC. wires can be 

protected from any por 
Shitty of becoming grounded 
or from beng ahort-creuted 
‘hiss usually done with tape 
fa an innlator, but. tome: 
times the tape. is stretched 
Unt it becomes dangerously 
thin and in time more 

"The danger ofshort-ieul 
jog i entirely’ eliminated by 
the eof small rubber caps 
canily twisted over the 
spliced ends of the’ wires 
‘Phere are two loon, and Ie 
tates onlyuboutthresoeconds 
toput them on. When the 
tape ie wound around the rub: 
ber cap, the Tasulation a 
doubly” strong, andthe 
Chances of om of curent 
through contact with mole 
tate te of thr-eling 
tntirly iy this 
‘simple . 


Drill-Presses and Production 


SHOWN below are drill-presses that 
represent a radical departure from the 

ordinary type. The bushing-plates 
attached to the drill so that they may be 
adjusted vertically, ‘The sig, which holds 
the casting to be drilled, rolls on V-shaped 
rails from machine to machine 

The first machine drills the holes, the 
econd reams them, and the third counter- 
bores and countersinks them. A continu- 
ous procession of castings passes under the 
rill 

At the end of the row, the finished casting 
fistaken out of the jig, and_the jig is re- 
turned on another rail to the first machine, 


Taking a Sampl 


“THESE men are not driling well as you 
might think. No; they are obtaining 
a sample of pavement so that they may 
ke it to a laboratory to put it under 
tents 


of Pavement 


‘This machine displaces several m 
working with pickaxes and chisel. 
The drill is made of chilled steel and has 


steel shot as its cutting medium. It is 
placed in contact with the pavement, 
flushed with water, and set in motion. It 
cuts a perfectly round hole, and the con 
crete from this hole is used in the tests 
that follow. ‘The concrete is removed in 
the form of a core. This is tested for thick- 
ness, wear, abrasion, and resistance. 


Carry Your Own 
Cigarette-Stand 


[Ryo gointos house where 
smoking is permitted but 
not indulged in by the 

bers of the family, you are 
not apt to find an asb-tray 
fon which to park your 
cigarette, 

But if you in your 
pocket the small cigarettes 
stand shown above, you neod. 
not depend on the ash-trays 


fof others. ‘The stand is made 
of silver, and is 60 com 
structed ‘that it will fold 
up and fit in your vest 

pock 
Unfortunately, no provision 
amade for the ashes that are 
Hound to fall off the end of 
our cigarettes it is up to 
ispose of them 


We would suggest 

a small reeep- 
r veat-pocket 
your cigarette 


A Mechanical Mule 


IKE a regular mule, this mechanieal 
+ mule in driven by reins, ‘The “reins” 
are really control cables that are connected 
with the ‘electric. motor that drives the 
mule, Instead of saying “Giddap,” the 
driver merely operates. a 
mechanical mule, 
starts off without any delay. 
‘This little machine is an infant mine 
locomotive weighing eighteen hundred 
pounds. It is but twenty-six inches high, 
and this enables it to get in parts of a mine 
where mules could not go. It will also 
travel over very light track, even though ft 
be poorly laid, 
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Is This a Boat or Is It 
an Airplane? 


‘HIS looks like a cross between a 
Chinaman’s junk and a seaplane. 
‘The electrical engineer who designed 
‘this mysterious craft refuses to tell the 
public just what itis all about. He has 
christened it the W 1. Every 
body who has seen it is interested in 
knowing just what it is to be used for. 
‘The superstructure rests on three 
pontoons or floats. ‘The stern float also 
ferven as a rudder, and it is turned with 
the wheel in the bow. 
‘The boat—if we may eall it such—ia 
own starting on its trial voyage. 
It a a mystery to us, but we heartily 
‘wish the inventor every: success. 


Blowing Glass Eyes to Order 


LASS-BLOWING as an art goes back 

to ancient times, but its application 
making artificial eyes belongs to mode 
times. The art is delicate, expecially in the 
matter of obtaining the right tint of color 
for the iris, Eyes that do not match are 
worse than none at all as far as appearance 
fs concerned. 

‘The war caused a huge demand for glass 
eyes, and many manufacturers are kept 
busy making them. 

‘The enamel on the front of the eye must 
always be perfectly smooth or the eyelid 
will become irritated. When this enamel 
becomes worn, the wearer should get a 
new eye. 


a 


A Hot-Swaging Machine to Make 
Heavy Tubing 


MAS advances have been made in the 
methods of forming metals by cold- 
waging processes, but the hot process has 
been developed to be used principally on 
heavy work where a great deal of reduction 
is desired without annealing. A new ma- 
chine handles tubes ax large as five and a 
half inches in diameter and solid rod of 
two and a half inches in diameter. 

‘As the spindle rotates, the hammer- 
blocks are thrown away from the center by 
centrifugal force and the dies open. ‘The 
twelve head-rolls project toward the center 
beyond the path of the hammer-block 
rolls and as the rolis pass each diametrically 
opposed pair of rolls, they are forced 
toward the center of the machine and 
carry the hammer-blocks and swaging dies 
‘with them. As the head rolls are passed, 
the hammer-blocks and dies are thrown 
automatically apart again. 

‘The work is held rigidly and concen- 
tically with the dies 
by pneumatically 
‘operated clamping 
jaws bolted to a 
saddle which moves 
forward and back- 
ward on its slide 
ways by hydra 
pressure. Feeding 
fs controlled by a 
hand valve. The 
holder and cover 
are self contained 
and hung on a hinge 
so that easy access 
to the dies and 
working parts of 
the machine is se- 
cured. 


Diamonds Manufactured—This. 
Time in the Movies 


ON'T get excited. The diamond 

market is not wrecked yet, It will 
probably be some time before it even 
begins to totter, If movie-men really 
knew a process for the manufacture of 
diamonds, the production of movies 
‘would no longer interest them, 

This formidable array of mysterious 
Joking apparatus was awembled at 
great expense for a serial picture, From 

tandpoint, the illusion 


poi 
‘man's idea of a diamond-produeing 
apparatus would amount to, 


A Drill-Press of Many Uses 


[rises 2 the ordinary table, thin ittla 
drill-press has a revolving member 
carrying on it different forms for the varie 
‘ous classes of work. ‘There is a V-block, 
‘cup, a point, an angle, and a flat table, 
Any one of these may be brought into posi- 
tion by merely turning the casting which 
ix mounted on a shaft. 

‘The movable member locks into position 
when any one of the forms is in exact 
alinement with the drill in the spindle. A 
man is here shown using the V-block in 
drilling a hole through a rod. Pins, shafts, 
collars, balls, or angular pieces may be 
drilled’ by bringing the proper form into 
position. 
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Why the Chinese Are Cut 
Their Queues 
WITH the fall of the Manebu dynaaty 


16 the wholesale barhering of 
‘The barbers of China were ver: 


queues. 
busy 
{ng to that of the no 
In the early part 
century, when the 
the country, they men w 
ong hair tied in'a knot upon their heads. 
But on the conquest of the country the 
inhabitants were compelled to adopt the 


and their art is now de 


invade 


queue, or long pigtail, often greatly 
lengthened artificially by’ employing long 
atrands of black silk thread, 


‘To eolebrate the fall of this dynastic rule 
Chinese were eager to have their queues 
removed, after the lapse of three centuries, 


Skull Rock in Colorado 


HERE are several 

various parts of the eountry that are 
‘shaped like the human head; but you must 
go to the Rocky Mountains if you wish to 
fee a rock that is shaped like a skull 

“Skull Rock,” as it is called, is located 
near Canyon City, Colorado. Tt juts out 
from the side of the mountain on which it 
{s located, and is clearly outlined against 
the wkey. 

If Hamlet had seen this monstrous skull, 
how he would have soliloquized! 

At Canyon City there is a road known 
‘asthe “skyline drive,” As you travel along 
it you see a range of mountains outlined 
against the sky, Skull Rock stands out 


ymous rocks in 


aharply, with ite eternal reminder of the 
‘transitoriness of man’s life 


Cr 


Picking Up Marbles with the Toes 
to Cure Flat Feet 

ARE you fat-footed? If you don't 

know, the next time you take « bath, 


observe the impressions that your wet feet 
make, jormal, there will 


: if they are flat, the entire bottom 
of the foot will show 

How ean you correct flat-footedness? 
Buy s handful of marbles, place them in 
‘two rows, and start picking them up with 
your toes. To do this you mast curl 
Your toes; as a result the muscles of t 
feet will be exercised and thereby strength- 
ened, 


The Old Horn as a Funnel 


[F,, th slestrical end of your automobile 
horn is irreparably broken, find new 
uses for the various parts. ‘Take, for 
instance, the cone-shaped horn proper. It 
may be used as a funnel 

Your ear is apt to run dry when you are 
miles from a garage. The nearest farmer 
will give you a pail of water, and the horn- 
funnel will guide the water into the 
radiator. 


How the Pioneer Automobiles 
Were Started 


PUT in year and push, ‘That's an of 
remedies for a ear that won't start 
and # good old-fashioned remedy, too 


the first automobiles eve 


automobile 
it in 1804. still {n exlate 
exce and is occasionally exhibited at the 
French automobile shows 

‘The engine is full of life, even though it 
is more than twenty-five years old, and & 
few healthy pushes will start it off. Tbe 
wheels are much larger than the wheels of 
the automobiles of today, and the tires are 
made of solid rubber. "This automobile 
was one of the fing to be built in France, 


Beheaded by an Earthquake 


NCE there was a woman who hated 
the thought of passing out of this 
world without leaving some concrete image 
of herself behind. And as ahe had plenty 
fof money to satisfy her whim, she had the 
concrete image made. It was dressed con~ 
retely in clothes that were stylish at the 
time—a tight-fitting coat and a wide skirt 
For years, now, it has been sitting on the 
‘edge of her tombstone, which in situated in 
1 Los Angeles cemetery, holding a concrete 
satchel in its hand. Recently, however, 
there came an earthquake which respected 
neither tombstones nor images. Tt knocked 
the head off the concrete woman, und 
deposited it alongside of the satchel. 
“All the King’s horses and all the king's 
men” will be needed to put her together 
again, 
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It’s Tea-Ball and 
Teapot Too 


‘VERY one knows 
that the flavor and 
color of tea-leaves will 
percolate through any 
perforated container, re~ 
gurdless of ite shape, al- 
hough teretfore sell 
‘has been the usual 
‘A tiny teapot, for n= 
stance, if properly pune 
tured, will serve the pur- 
pose.” Below you see 
just such a teapot. It is 
made of silver and 
dangles at the end of a 
small chain. ‘The lid 
‘opens to let’ in the tea. 
If you hold it in x eup of 
hhot water for a few min- 
utes, the water will be- 
‘come tea, 


‘The Smallest One-Man Airplane 


WEIGHING only 220 pounds and cost- 
ing only $1200, the Pischof airplane 
in naid to be the smallest flying-machine, 
It travels the nerial highway at a speed of 
(62 miles an hour and consumes but 11.2 
gallons of gasoline an hour. 

A machine of this type might appro- 
priately be called a “runabout” of the air. 
It might prove of practical value to country 
physicians whose practice is extensive, 

‘The amall engine is a remarkable feature, 
while the small space taken up by the 
‘wings makes the plane easy to house. 


Acrobatic Japanese Firemen 


HAVING a population of nearly three 

million people and with houses of 
generally flimsy construction, the city of 
Tokyo, Japan, requires a well drilled and 
efficient fire department. 

Because there are no skyscrapers, the 
fire-fighting apparatus is remarkably simple 
compared with that of American cities. 
But the skill of the firemen as acrobats 
cannot be doubted when one witnesses 
them engaged in a practice drill. 

Here they are seen poised in difficult 
positions on the top of tall ladders, a feat 
‘often performed on the stage by Japanese 
acrobats in foreign countries. Numbers of 
te have seen these acrobats perform 
upon the top of ladders in an upright 

+ position. 


Eye-Strain at the Movies 


INVESTIGATION has shown that eye- 

‘train in moving-pictures is often eaused 
when one has to raise his head at an angle 
ereater than thirty-five degrees to see the 
top of the sereen. He should not have to 
‘turn his head sideways more than twenty- 
five degrees. 

‘The body of the theater should have a 
soft, even light, approximately that given 
by a candle burning at a distance of forty 
degrees from the eye of the observer. 


A Beer Sign for 
the Illiterate 


(OOK closely at the 

picture below and 
you will notice a sign 
entitled “Bor es Sar,” 
and above these words a 
picture of seven foaming 
glasses of beer, and a 
‘tray on which are seven 
‘beer bottles! 

This store is located 
in Budapest—a long way 
from the United States. 
‘The reason for this artis- 
tic beer display is that 
many of the poorer 
people in Budapest are 
unable to read. "Bor es 
Sor” would mean no 
‘more to them than it 
does to us, were it mot 
for the picture. 


He Put a Canoe on a Chassis 


“THIS Jo not an amphibious automobile, 
as you might think, It is merely an 
automobile chassis fitted with a canoe-body. 

"The owner wanted something that looked. 
different, so he bought an old canoe and 
fitted it over the chassis of his ear in the 
manner shown, He not only had a cheap 
body but a car that attracted attention 
wherever it went. A glance at the picture, 
however, does not speak much for the com- 
fort of this freakish-looking apology for an 
automobile. Its four passengers appear to 
be rather crowded for space. 


Do It with Tools and Machines 


Industrial weapons forged by man’s inventive mind 


By changing the position of 
the carbon ‘so that the 

Clamp this rail-cutting ma- 
cchine to the rail, adjust the 
‘saw-blade, and turn theswitch 
of ‘the motor: the machine 
will do the rest 


With a machine like this 


Sterment of 10 deg 


i 


‘The frst few teeth of this tap do the 
‘cutting, while the others act as 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


ATree that Meets Every Need 


'N the islands of the southern seas, the 

coconut palm supplies all of the needs of 
the members of society. It supplies the 
natives with lumber to build their homes, 
their boats, and their utensils. 

‘When the leaves of the tree are young, 
‘they are eaten. When they are old, they 
‘are woven into hats, clothes, baskets, bed- 
ding, paper, and thatch. The ribs of the 
alder leaves are made into spears, arrows, 
brooms, torches, und paddles. 

The flowers of the tree give the natives 
wine, vinegar, and sugar. The fruit of 
the palm "yields “of, Toads, cord, “and 
matting. 

It in said that even the roots are some- 
times used as fo0d. 


The Scientific Koreans 


AN American missionary who recently 
returned to this country credits the 
ancient Koreans with being seientists and 
Inventors, He claims that they used iron- 
clad warships against the Japanese as early 
‘as 1597. They used east type long before 
any other people, and they were employing 
gunpowder as early as 200 8, 

‘Their astronomers thought out the 
‘operation of the planetary system thou- 
aunds of years ago. They invented the 
magnetic needle and were the first people 
to underglaze pottery. They also intro- 
duced carpentry and architecture into 
Japan, and were the first to excel in the 
manufacture of silk. 

Bronze und brass foundries were in 
operation in Korea at the beginning of the 
Christian era. Tt has been said that 
Korean engineers designed and constructed 
the great wall of China. 


What Makes Milk White? 


AVE you noticed that some milk is 

white, some has a bluish east, while 
ream is yellow? Milk in, a normal'condi- 
tion ‘contains many. millions. of minute 
‘epheres of fat, and these act as little mir- 
rors, reflecting the light in all directions. 
‘The more numerous masses, asin the com- 
pact form of cream, produce an absorption 
of a part of the light, reflecting the yellow 
Taya. When the mases of little spheres of 
fat are less numerous, asin skimmed milk, 
the liquid "becomes more transparent, 
and as there is less reflection the color is 
bluish. 

Ttis interesting to compare thas phenom- 
‘enon of light with the milk-white and the 
lll rings of the distant planet Saturn. 
‘Through the telecope this mame principle 
‘of reflection from small bodies is apparent. 
‘The more compactly formed portion of the 
ing that surrounds Satura shines with @ 
pure white light. Here there are countless 
raillions of little moons fying around 
Saturn, reflecting the sunlight as do the 


spheres of fat in the rich milk. As these 
masses become less compactly grouped on 
that portion of the ring farthest from and 
that nearest to the planet, we can see the 
dark sky through the ring. On its inner 
and outer edges it is transparent and thus 
appears dark, 


a Doll: Life? 


What I 

AL DOLLAR does not go very far nowa- 

days, but the journey it rakes mint 
he a hard one if we are to judge by the 
wear and tear upon the life of the average 
dolla. 

‘According to a table compiled by the 
Treasury Department, a dollar note lives 
but 208 years, while a silver” certif 
cate stays in circulation but one yeur. A 
five-dollar note stays in service 2.49 years, 
‘tenedollar note 3.67 years, while a twenty 
dollar bill lasts 6.94" years. A hundred- 
Aollar note lives as long as. 6.15 years, 
while, curiously enough, a fvechundred- 
Aollar Bill ives but 3.78 years!” But this is 
‘Tong time compared with the longevity of 
2 ten-thousand-dollar note, whose period 
‘ot service is actually but 16 of a year. 

The notes are by no means worn out in 
vse, but. are freely retired on becoming 
Une viewable. 


Radium Used in Pottery 


‘ATER containing radioactive com- 

pounds is used ae a curative agent 
for certain illnesses. Mere contact with 
such compounds for a sufficient length 
of time will make water slightly radio- 
activ 


in it a small percentage of radioactive 
material. This is mixed with the clay 
baked in the kiln 

thi 

radioactive by “induction, 
tiving drink is made. 

Such water may also be employed in the 
watering of plants with good results, since 
the presence of a radiouctive compound 
hear the roots of a plant is very helpful to 
ite growth, 


‘and a health- 


Do Frogs Like Music? 


DID y0% ever wake up in the country, 
on a summer night, and hear the frogs 
saying kerchunk? Probably it would be 
more sensible to ask if you managed to get 
to sleep while they were croaking. 

‘An Engtishman claims that frogs can be 
charmed with music in much the same 
‘manner that a snake may be charmed. He 
tells of having held four frog: absolutely 
spelibound with piano music. 

Science has made another great dis- 
covery, and it may be of some benesit to 


s 


Moisture X-Rays the Wall 


[00K up at the ceiling and at the wall 
‘of your room and aee if you ean locate 
the skeleton of the lathes back of the 
plaster. If the room is of suitable location 
and temperature, the phenomenon can be 
observed. Investigation shows that the 
black markings are the spaces between the 
lathes, just as one might look between them 
into the dark shadows of the attic above, 
‘or the dark background between the plaster 
and the outer wall. Curiously, this effect. 
cannot be observed in interior rooms, oF 
upon the ceiling of a lower room where 
‘the upper part of the house is kept warm, 

‘Temperature and moisture are found to 
be responsible for the effect. ‘The warm air 
of a room contains much moisture and also 
fine particles of dust, ‘The attic is usually 
cold, as also is the air-space back of the 
plaster of the outer walls. This causes the 
moisture to condense on the spaces between 
the lathes where the temperature difference 
is greatest, and in condensing it deposite the 
particles of dust 


Making Use of Lizard Skin 


HE lizards of India—and India hus a 

great crop of them—are hunted for 
their skins. Women's and children's 
shoes, purses, and handbags are manufac 
tured from them. Thewe articles have 
been found to wear ax well us calfskin oF 
glace kid 

The average skin is two feet square 
and is worth thirty-two cents. A pair 
‘of shows made of lizard skin costs four 
dollars. 


Why Plants Freeze to Death 


‘OR scientific ax well as for practical 
reasons, the question as to the exnet, 
manner in which the death of plant life is 
wused by freezing is of great interest to 
scientists. A number of explanations of the 
phenomenon have been given. 

Some investigators were of the opinion 
that the freezing or erystallization of the 
water contained in the cells eaused a dis- 
ruption of the plasma membrane, which is 
extremely sensitive. This theory was not 
accepted by others, who maintained that, 
the plasma being a viscous liquid, it may 
be astumed that the membrane would 
be uble to yield sufficiently to avoid 
rupture. 

Other investigators claimed that it was 
not the freezing, but the thawing out, 
especially rapid thawing, that destroyed 
the cells. This opinion is correct only-in 
part. It is undoubtedly true that rapid 
thawing may destroy frozen cells. which 
with, gradual thawing would have sur- 

‘The problem is greatly complicated by 
the fact that certain plants survive even a 
aevere frost and revive after they have been 


frozen hard and stiff for a considerable 
period, while other plants, especially those 
coming from the tropics, are killed by 
temperatures only slightly above the 
freezing-point. 

‘A new theory assumes that the freezing 
removes part of the water contained in the 
colloidal living substance, and that the water 
thus soparated cannot again be absorbed 
by the colloid. Another effect of the freez- 
ing undoubtedly is that mineral salts, 
sugar, and other substances contained 
solution in the eells are deprived by frost 
‘of part of the water in which they are dis- 
solved. The solution hence becomes too 
saturated. 

Indirectly the frost injures plants if the 
ground is {rozen hard, while the sun keeps 
the plants themselves below freezing tem- 
perature. The roots and rootlets, frozen 
hard, are unable to supply the plant with 
water, and the plant wilts. Severe cold 
may cause disruption of the cells in the 
interior of the plants which in some cases 
may cause the death of the plant by the 
drying up of the injured tissue. Trees are 
often split by extreme cold, but otherwise 
healthy trees are seldom permanently 
injured by the eracks, 


Ancestors of the Big Trees 


MPLE evidence is to be had that Cali- 
2X fornia’s great trees, the sequoias, whose 
first sprouts appeared above the ‘soil at 
least seven centuries before the advent of 
‘our Christian era, are the survivors of 
widely distributed race that millions of 
years ago spread over a vast area of the 
world. Probably more than eight million 
yrs ago there trees, the redwoods, were 
leaving their time-resistant’ cones ax 
records which to-day are unearthed a 
Fossils. Beneath their lofty branches giant 
rs crept oF flew. 

mneestors of Our sequoias towered 
above the ferny underbrush that preceded 
modern plant life. There were no flower- 
ing plants in those days; they developed 
later, and are the food sources of civilized 
man. In the shade of the great trees the 
sgiant reptiles came and vanished, the little 
five-toed horse developed into the modern 
horse. ‘The race of trees survived and 
watched the evolution of the whole animal 
species up to the age of man. | What a re- 
markable history the redwoods could tell 
of life on our planet! 


Watch New York Grow 


“THE 1920, Census Report shows that 
New York city has within its limits 
5,620,048 inhabitants. ‘This means that 
in the past ten years 853,166 strangers have 
come to the city to live—a rate of more 
than $5,000 a year. 

This "increase, ‘averaging more than 
000 farnilies of five to the family, means 
‘that 142 apartment buildings, Rousing 120 
families, would have to be built each year 
‘tohouse all these neweomers. This has not 
>been done, henee the serious inek of housing 
that threatens the great city. 

In New York state there are now 10,384,- 
144 people, an increase of 1,270,530 since 
1910, It can be seen that New York city: 
hhas gained practically two thirds of 
increase in the state's population. 


Cement Joints for Iron Pipes 


JEAD i wsually employed to make 
joints in cast-iron water-pipes. Lead 
hhas ‘recently been replaced and cement 
has been brought into use as a substitute. 

‘This experiment was conducted by a 
water company of San Francisco, Califor- 
nia, and it is claimed that a great saving 
hhas resulted. ‘The cement can be rammed 
fn place much more easily than the lead 
and considerable reduction in cost is 
effected. 


Animals that Glow 


AMONG ‘the interesting phenomena of 
organic life is the luminescence oF 
phosphorescence of certain animals and 
plants. The light-giving power of so-called 
lightning-bugs, of certain organs character- 
istic of deep-sea fishes, of certain micro- 
‘organisms that cause the phosphorescence 
‘of the sea in tropical and sub-tropical lati- 
tudes and of decaying wood belong in this 

It was originally believed that the glow- 
ing and decaying wood was caused by some 
chemical process of decay: but recently 
investigators, among them Brefeld and 
Molisch, ascertained that the mycelium of 
certain fungi of a low order produces the 
phosphorescence, and the decaying wood is 

mcerned in the process only to the extent 
‘of supplying the nutriment for the develop- 
‘ment of the mycelium. 

‘The exact process of light production 
has not yet been ascertained, but it is 
known that only in the presence of free 
oxygen is the phosphorescence at all 


ecording to the theory advanced by 
Molisch, the cells of the mycelium produce 

substance that he ealls photogen and that, 
aives light in the presence of water and free 
oxygen. 


Saturn without Its Ring 


“THE man in the street may notice the 
planet that some one has pointed out to 
him as Saturn. He has heard of the re- 
markable flat ring that surrounds this dis- 
tant world. If be takes a look through a 
telescope any time until February 22, ex- 
pecting to see the ring, he will be disap- 
pointed. On November 7 the earth passed 
through the plane of Saturn's ring, and now 
‘we are on the unilluminated side of it and 
can see only its dark shadow where the ring 
crosses the ball of the planet. 

Tt takes Saturn almost thirty years to 
make a trip around the sun, and twice in 
‘that interval the earth passes through the 
plane of the ring. ‘The event is of much 
interest in attempts to solve some of the 
problems concerning its structure. With a 
large telescope a very thin bright line can 
be discerned at the time the ring is exactly: 
edgewise toward us. 


The Pale Eyes of City People 

PROLONGED absence of suntight tends 

to produce pale hair and colorless eves. 

Both vegetable and animal coloration de- 

pend to a proportional degree upon direct 
u 
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sunlight. Note the albino fish of caves, 
the white shoots of plants eternally shielded 
froma the sun. In like manner the eyes of a 
hhuman being would become less rich in 
color, as also would the skin and hair, if 
he lived constantly in deep shadow. 

Based upon this theory, one might ex: 
pect the dwellers of city apartment-houses 
eventually to develop these characteristics 
toa degree. A French professor has told 
the Academy of Seiences in Paris that after 
Jong residence in the city an individual's 
eyes grow paler and the hair undergoes 
Bleaching. Dark eyes are less sensitive to 
light than pale ones; hence the dark-eved 
people of the sunlit tropics are better 
able to endure the stronger light without 
pain, 


The Life of a Star 


[Fe examine the light of a number of 
stars, some will be found to be white, 
others yellow, and still others red. 

In certain’ white stars hydrogen and 
belium gases are conspicuous, and there 
is little indieation of metallic elements. 
‘These are the youngest suns of the universe. 
In another kind the helium is less pro- 
nounced and the hydrogen ix strong, while 
the metals have made their appearance. 
In still another kind, such as the sun, the 
metallic elements, such as iron and titan- 
jum, are present in the atmosphere of the 
star. 

‘At last we come to the kind of star that 
shines with a red glow, and whose atmos 
phere contains metallic compounds, ox 
ides of metals, und eyanoger 

‘There are many reasons for supposing 
‘that a star is formed Chrough the eondensa= 
tion of primitive matter diffused throug- 
‘out space. forming under 

ty, there are. fricti 

collisions that greatly raise the temperature 
cof the mass, The star grows hotter as it 
becomes more compact until. the heat pro- 
duced becomes less than that radiated 
away through space. Then the star 
to cool until it finally becomes extinet and 
dark 


Buying Scientifically 


“THE engineer or architect: must be con- 
tinually on the lookout for errors arising 
from the use of unstandardized material 
His specifications may permit the use of 
several kinds of lumber, but he is at a dis- 
advantage because he has no means of 
knowing from what region the wood will be 
secured, and therefore what sizes will be 
supplied. 

This frequently is the cause of die 
erepancies and inaccuracies in his design. 
‘The technical man becomes familiar with 
grades “X, Y, and Z" of a certain species 
‘of lumber.” There comes a time when he is 
‘unable to secure that apecies and hae to use 
the same named grade of some other kind 
of lamber. This he may find totally dis. 
similar and unsuitable. 

‘There should be # national instead of a 
regional standardization of sizes and grades 
‘of lumber. It would result in greater 
efficiency in distribution and use, reducing 
the cost of labor in handling and si 
ing the lumber-dealers’ multiplicity of 
‘stock items. 
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Housekeeping Made Easy 


‘This is the new electric 
floor-polisher. A small 
‘motor revolves at the 


adjust it to an old can 
fashion you ‘will have as many 
saucepans as you have cans 


To prevent « glass utensil from 
cracking. when’ bolling tk 


best How ean you pre- 
things a spool docs vent a box of cigars 
istoroll. Butthis from. going dry? 
new holder at- By placing a small 
tached toa safety. . water-soaked _por- 
pin enables you to celain block inside 
Fasten the spoolto the box. This 
your dress’ while white block is en- 
you sew cased in rubber 


MUN CARE GUO 


to be loaded and the load 


‘The scoop of the body is pushed back by the truck into the material 
wutornatically taken aboard 


A Motor-Truck Body that Loads Itself 


OMETHING new in the way of 

self-loading motor-truck bodies 
has recently been invented by Fred- 
erick Wengraf, 

‘The body of the truck ix mounted on 
rollers, which run in special tracks on 
the truck chassis frame and permit the 
body to be pulled backward off the 
chassis on to the ground by means of a 
cable and drum operated from power 
taken from the regular truck engine. 
‘The rear end of the rollers curves down 


Handcuffing a Car to 
Prevent Theft 


AUTOMOBILE thieves have been 
more and more reckless in the 
past year or so. Among the many 
devices that have been invented to 
combat, their depredations, one of the 
most effective is a veritable handeuff 
which is fitted around the vertical pin 
of the steering knuckle and locked in 
place so that the front wheels can 
turn neither to the left nor to the 
right. 

‘The apparatus consists of two hinged 
steel jaws with wedge teeth. A double- 
headed bolt operated by a special 
lock holds the jaws in place, thus 
making the steering knuckle rigid. 
‘The entire mechanism can be carried 
in the cout pocket when not in use and 
can be locked to the steering-wheel or 
taken off in a few seconds. 

One advantage of the lock is that it 
conforms to all city ordin 


ices in that its use does not 
make the car immovable, which would constitute a danger 


so that the body is lowered gradually. 
When on the ground, the body is 
pushed backward into the bulk ma- 
terial to be loaded by backing up the 
truck chassis. The body tailgate, 
which is pivoted at the bottom, is auto- 
matically controlled by a separate 
drum and cable so that it ean be swung 
downward to act as a scoop. 


‘The body may be entirely discon- 
nected from the chassis in thirty 
seconds. 


When this lock is 
snapped on the 
wheel, the car can 
be run only ina 
straight line 


in cities in case of fire, but permits it to be moved in a 


straight line either forward or backward. 
however, eannot be turned so long as the lock remains 


in place. 


The front wheele, — 


truck 
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Motor-Truck Tanks Deliver 
Printer’s Ink 


‘HE first truck to be employed in 

carrying ink in bulk is shown in 
the illustration below. It is used by a 
Hoboken, New Jersey, ink manu- 
facturer to deliver ink 'to several of 
the New York city daily newspaper 
plants. 

‘While the carrying of ink in a truck 
tank at first would seem comparatively 
simple, it. presented two problems 
which ‘had to be solved before the 
method was made practicable. The 
first of these was to prevent the ink 
from freezing in cold weather. ‘This 
was solved by running the exhaust pipe 
from the truck engine through the 
bottom of the ink-tank. 

‘The second problem was to get the 
ink from the truck tank to the storage 
tank usually placed on the roof of the 
printing-plant. When the ink was 
delivered in barrels these were raised to 
the roof in the freight elevator. But 
with the ink delivered in bulk in 750- 
gallon lots, the use of barrels for unload- 
ing was impracticable. A new method 
had to be devised, and so a filler pipe 
was run from the roof tank to the 
sidewalk. 

‘The ink is allowed to run into this 
pipe by gravity and is then lifted to 
the storage tank by a pump in the base- 
ment of the printing-plant 


pias 


Ink is delivered in bulk by this tank 


The ink is discharged by gravity and 


Pumped from cellar to roof” 


6 
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In an Emergency This 
Is a “Hot One” 


F, while using your automobile on 

‘avery cold night, you discovered 
that, during a short stop which you 
were obliged to make, your radiator 
hhad become “froze up,"” what could 
you do to thaw it out so that you 
could safely run the engine and get 
home? 

‘This was the problem which the 
writer encountered recently, and its 
solution again proves that 
sity is the mother of invention. 

After considering a number of 
impracticable and more or less wild 
possibilities, the logic: 
was that the engi 
the heat wanted. T) 
the “big idea” of driving the cooling 
fan in a reverse direction and thus 
making it a heat- 
ing fan. The idea 
was quickly ear- 
ried out by first 


1 conclusion 


If you live in an apartment on wheels, moving loses its terror and 
becomes a pleasant diversion, a pource of delight at all times 


sicking ata Traveling with a Furnished Apartment 
crossing it to ‘OW would you like to init as many a modern city apartment, 


give a reverse 
drive to the fan. 


have a suite of rooms On the motor-truek he 
Is, so that, if you structed a 


0 


Inless than ten wished to take a long trip, does duty room. The 
minutes the radi- ou would be able to take trailer carries the sleeping-room and 
ator was thawed ‘our hotel accommodations bathroom. Between the living-room 
and water eireu- ‘along with you? That, in and bedroom of his traveling "apart- 
lation resumed; effect, is what a Mid-West- ment” he has a passageway, somewhat 
thebelt was then erner proposes Hehas after the design of Pullman-car tele- 
replaced in its had built for him a motor- scoping vestibules, It would be quite 
normal position truck and trailer combination possible for a large motor-truck to tow 


and 


that has all the comforts of « two or more trailers, each carrying 
By reversing the fap the warms stationary home—and with one room, connected by flexible 
‘again possible, the radiator thawing it ut almost as much uetual room vestibules. 


A New Logging-Truck Loads Itself and Trailer 


LOADING mechanism has re- clutch and pressing down a pedal, the The size or the shape of the logs do 
cently been placed on the market power being secured from the ordinary not affect the work of the machi 
which may be applied to any make propelling engine of the motor-truck Logs may be loaded from either side of 
of motor-truck. The apparatus is on which the apparatus is mounted. thetruck. In addition, other unwieldy 
particularly adapted to objects required at a lumber- 
loading big logs on motor- camp can be handled equally 
trucks or trailers. Further- well. 
more, the same mechanistn ‘The apparatus consists of 
may be used to pull the logs a framework for supporting 
from the place where they the logs; a winding-drum 
are cut to length to the side and a mechanism for turning 
of the truck or trailer on the drum by means of power 
which they are to be loaded. taken from the truck engine. 
‘The entire apparatus ‘The supporting framework 
operated by the truel takes the place of the ordin- 
driver simply throwing in a ary truck body and consists 
of four I-beam sills set 
equally distant crosswise of 
the truck frame at the back 
of the driver’s seat. ‘The 
winding-drum is mounted on 
a shaft carried at the ends of 
the cross sills and parallel to 
the centerline of the truck 
chassis. ‘The power 
mitted. from a driving 
tion disk on the shaft to a 
riven disk at right angles 
to it. 
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New and Practical 
Accessories for the 
Passenger Automo- 


bile and the Truck 


‘This tubricator, which i 
made in the shape of 
tomahawk, ean be forced 
Between the leaves of the 
automobile spring by a 
few tapa with the hammer. 
Tefeeds the grease from a 
hollow handle 


By paying an annual fee to the clectri light 
company of London, Ontario, you obtain the 
‘Tight to tap the electrle current at any of the 
plugs installed at numerous points, for beating 
Your radiator in cold weather 


In one of the new models of a cer- 
tain American car the bow supports 
of the top at the rear corners are 
Femovable. “They are carried in the 
tool-bax wien the top fs up 


Nuts, bolts, oF toate accidentally | 
roped into the drip-pan of the 
‘engine are easily recovered without 

Joes of time by means of a magnet 
attached toa wooden handle 


With this extension wrench-handle, nuts 
in places reached with difficulty may be 
turned with any flat or § wrench without 
resorting to a makeshift 


Carbon scrapers may be used to 


Scere ss 
a eet eer 
SEOUST et patent tise eames ew 

eee pe pees 
SEs | ES esos 
na acwiaces | Sait! 
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What Inventors Are 
Doing to Improve 


Engine-Driven Road 
Vehicles of All Kinds 


During a recent railroad strike the 
ight-ton combination boiler and 
fengine shown here could not’ be 
moved by rail, Tt was loaded on 
‘a truck and carried from Dunkirk 
to Toledo, Ohio, a distance of sev 
centy miles, without mishap 


What is believed to be the smallest high- 
power automobile ever built is shown in the 
Foreground of this picture, It has shown a 

‘fit eight miles an hour, is «won. 
derfal hill-climber, and is equipped with « 
two-speed transmission and a six and. @ 
half-gallon gas-tank 


By pushing down the 
seal! thumb lever, the 
Fubber washer ir 
Pressed against | the 


seifcooling spark: 
monelmetal ball. kept 


thread of the tire valve Bowden bet, iota 
fand air leakage pee- in co fon ty 
Vented. when the tire dhe vibration of the 


tine, prevents excessive 
deposits 


is being inflated farbon 


By turning the eccen: 
trle lathe of ‘this at 
tachment with your 
finger you will lock 
your hood so securely 
that it will not ratte. 
‘The tension spring is 
adjustable 


Dusttnden sir drawn 
{to the ‘engine. will 
fon wear otal 0¥- 
tur shown here 
Femoverthedurt ROI 
from the air on 

ee wet ene 


This small automobile is not a toy for children but a racer 
capable of traveling at one hundred miles an hour 


The Seven-Foot Automobile 


‘HE “Flying Peanut” is the nickname given to what is 

said to be the smallest practicableautomobile. Seven 
feet long over all, it is hardly a foot and a half longer than 
the average man is tall. Yet it is so well proportioned that 
it would be difficult to distinguish it in a picture from a full- 
fledged racing-ear were it not for the comparison in size of 
the car and its driver. It is owned by Robert Breese, of 
Long Island, who is seen driving it in the accompanying 
illustration. 

In its design the miniature machine follows up-to-date 
racing-car engineering, except that like the early racers, 
the power of the engine is transmitted to the rear wheels 
by chains at the side instead of by a 
shaft. Otherwise the radiator, engine- 
hood, springs, wheels, tires, and body 
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Regulating the Headlight Glare 


WHILE most engineers have attacked the problem of 
eliminating automobile headlight glare by the use of 
some form of diffusing lens, Mr. A. A. Tirrill, of Pitts- 
burgh, Pennsylvania, solved the problem by an automatic 
regulator of the current strength or intensit 

‘The regulator consists of 2 rheostat mounted in a 
cylindrical casing directly beneath the steering-wheel. Its 
contact switch may be moved from one notch to another 
by the driver's little finger without removing his hand 
from the steering-wheel. The apparatus affords eight 
degrees of intensity between the standing light and the 
maximum penetrating driving-beam. 

The installation of this regulator does not interfere with 
the lighting system of the average car. Clear lenses and 
polished reflectors are used with the lights so tilted that no 
part of the projected beam extends above the level of the 

lamps. 

‘The cover of the 
casing housing the 
rheostat is. provided 
with a flexible stop, 
which is adjustable 
so that it can be set 
at the highest no- 
glare position allowed 
by various local 
authorities. The 
flexible stop may also 
be lifted, permitting 
the rheostat contact 
handle to be moved 
down to the standing 
dim position, 


‘The theostat switch that graduates 
your lights from the steering wheel 


fare built in proportion. The wheels 
are small and give the ear a low center 
of weight 0 that it is able to make 
sharp turns at a high speed. ‘The 
engine is a modified airplane model, 
ald to be able to propel the ear at one 
hundred miles an hour. 

Because of the clever proportioning 
of its parts, the baby racer is most 
pleasing to the eye. The driver's seat 
is comfortable, and his eyes are pro- 
tected by a miniature hinged wind- 
shield, 


How Your Carburetors 
Waste Millions 


URING a series of tests under- 

taken for the purpose of ascer- 
taining the volume of carbon monoxide 
discharged from the exhaust of run- 
ning-trucks and pleasure automobiles 
under average working conditions, Dr. 
A. C. Fieldner, supervising chemist of 
the United States Bureau of Mines 
Experiment Station at Pittsburgh, 
found that 30 per cent of the gaso- 
line now used by automobiles in 
the United States is wasted through 
improper adjustment of the earburet- 
‘ors, causing incomplete combustion. 
Estimating the average price of gaso- 
line at 34 centsagallon, American auto- 
mobilists waste annually more than 
'$231,200,000 for gasoline. 


A New Fuel-Feed System for Automobiles 


ESIGNED to overcome the tem- 

peramental non-functioning peri- 
ods of the vacuum systems fitted on 
most automobiles, the new system 
here shown uses the compression in the 
engine cylinders to feed the gasoline 
from the tank to the carburetor. 
Whereas in the vacuum system the 
least fuel is supplied when the engine 
requires the most, the 
new system supplies the 
most fuel under the same 
conditions. Because of 
its positive action, the 
new system does not per- 
mit of a condition of ex- 
hausted gasoline supply 
when climbing steep hills 
as long as there is gaso- 
line in the main tank. 

‘The fuel feeder con- 

sists of a small eylin- 
drical tank placed under 
the engine-hood as shown 
inthe picture. It ean be 
mounted on any make 
or type of car, truck, 
tractor, 
tionary engine. 


one 


‘There 
are no complicated valve 
mechanisms to get out of 
order. 

‘When the engine turns 
over, the compression in 
the engine cylinder to 


which the feeder ix attached is con- 
dueted through the piping at the left 
to a control valve inside the feeder- 
tank, It then passes down into a 
cylinder directly below the valv 

foreing down a piston in that cylinder. 
‘This expels the air below the piston 
through a spring-controlled valve in 
the bottom of the cylinder. As the 
piston in the engi 
travels downward, the 
pressure on top of the 
piston in the feeder cyl- 
inder is relieved, and the 
spring beneath it forces 
it. upward, causing a 
stiction below the piston 
which draws fuel from 
the storage-tank through 
the pipe at the right and 
top into the lower por- 
tion of the feeder-cylin- 
der. As the engine pis- 
ton again rises and puts 
pressure on top of the 
feeder-eylinder piston, 
the gasoline below it is 
forced into the feeder- 
tank, from which it flows 
into ‘the carburetor by 
gravity. The piston in 
the pump continues to 
operate until the float 
rises and automatically 
closes the control valve. 
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Opening Automobile 
Batteries Mechanically 


HE putty-knife and the old- 
fashioned hot-water tank, when 
used to open the cells of an automobile 
storage battery, are expensive in time, 
money, and labor to the battery 
repairman and his customer. If only 
one cell needs to be opened, all have to 
be opened when the old’ hot-water- 
tank method is employed. But with 
the new battery steamer shown in the 
accompanying picture, one cell at a 
time or four cells together may be 
opened mechanically in much less time 
and at mueh less expense. 
In smaller shops, where it would be 
‘a waste of fuel to keep the steamer hot 
all day, it may be put to a dual purpose 
in that the water ordinarily turned 
into steam for softening the battery 
‘seals may be passed through the upper 
of the two tanks shown and distilled 
for use in the battery after the cell- 
repair work has been completed. This 
combination steamer and etill is heated 
on an ordinary gas-stove. 


‘An industrial tractor that can pash ax well a pull load carrying 
EMEC Sound plans a palling capacity blog Aten ton 


This Gasoline Tractor Pulls or Pushes 


BILITY to push as well as 
pull, and to run twenty- 
four hours a day if necessary, 
distinguishes this new industrial 
tractor from other forms. 

‘The machine will tow or push 
standard trucks or load-carry- 
ing vehicles or skids about 
plants, and do the work more 
quickly and cheaply than it ean 
be done by manual power. 

It is a compact four-wheeled 
solid rubber-tired vehicle with 
a power plant, clutch, gearset, 
and rear axle such as are used in 
small-eapacity motor-trucks. 


& 


It has the apparatus of a small motor-truck. 
Notice the front and rear bumper plates 


With this new steamer one or four cells 
of a storage battery cnn be opened 


Perhaps the most unusual feature of 
the vehicle's appearance is the two flat 
steel bumper plates front and rear to 
permit pushing from either end. ‘The 


jorsepower gasoline en- 
gine will drive it at speeds up to fifteen 
miles an hour, and permit it to pull 
trailing loads of fifteen tons. 


A New Double-Lift Hoist for Motor-Truck Bodies 


NE of the newest mechanical 


After the latter has been raised for one 


cables. The second lifting operation 


hoists differs from others of the 
same type in that the body is lifted 


third of its height, the bottoms of the 
two lift arms come level with the top 
of the truck frame and leave the wire 


begins at this point, when two pivoted 
side arms, with rollers at their lower 
extremities, take the load on rails 


in two distinct operations instead of 
one. This method, while 
adding to the parts formi 


along the tops of the body 
silts and foree the body up to 


the hoist, serves better to 
distribute the lifting strains 
‘and makes it possible to raise 
the body to a greater angle. 

‘The hoist is made to fit any 


extension is for Ford trucks 
‘and is operated by hand, while 
all the other sizes are me- 
chanically operated by power 
from the regular engine. 

‘The first lifting operation 
is by means of two vertical 
lifting arms bolted to the 
under side of the truck body 

year the front. These arms 
e raised by two wire cables 


its full height. When lifted 
to its highest point, the body 
is held until lowered by an 
automatic power cut-out, 


which disenguges the driving 
clutehes working the two 
cable drums. ‘The body can 
be stopped at any desired 
point between the lowest and 
highest points by a clutch 
and hand-brake lever. 


wound around two drums at 
‘the rear end of the body. 
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Where Water Takes the Place of Dynamite 


ATER is not an ex- 

plosive in the usual 
sense of the term. Any gas 
or liquid will explode if it is 
cramped into a small space 
under high pressure. Com- 
pressed-air tanks often ex- 
plode when the pressure 
reaches a high point. Water 
is made to “explode” by 
placing it under a pressure 
of several thousand pounds 
to the square inch. 

‘There has always been a 
need of a way to tear apart 
stone masses without using 
lasting-powder and dyna- 
mite. “Why not use water 
under high pressure?” some 
one asked. The idea was put 
to test and found practical. 

‘This method can be used for 
razing buildings, quarrying, 
coal-mining, potash-mininj 
tunneling, ete, No noise 
produced’ and there is abso- 
lutely no danger of accident or 
fire. ‘The hazard of having 
large quantities of high ex- 

ves on hand disappears. 
ploding” machine is 
really a small but powerful 
pump that is used in con- 
junetion with a compressed~ 
air drill. A hole is drilled to 


A New Collarless 


HAT is claimed to be the most 


\eement of horse haulage, 
first horae was harnessed to a wagon 
centuries ago, is a collarless harness 
tried out on the veldts of South Afric 
and now being introduced in tl 
United States, “The harness is the in- 
vention of J. C. E. Kohler, a rancher 
of the Orange Free State, in South 
‘Africa, and is revolutionary in that 
it brings into play an en- 


Water taicing the 
place of dynamite 

raring a brick 
Foundation with a 
battery of small 
hydraulic pumps 


‘machine i a pow- 
erful pump 


explosion 
that of dynamite 


widest part of the horse's girth instead 
of from the neck. 

It is the claim of the inventor that 
the use of the neck muscles and 
those of the fore legs for pulling in- 
terferes with the locomotion of the 
horse itself; and he points out that 
pulling from a heavy collar results in 
an irritated neck 

‘The new harness is lighter than the 
conventional design; it is also cheaper. 


accommodate the expand- 
ing member of tI 
ploding device. Thi 
of the machine consists of a 
steel housing provided with 
a number of cylinders and 
pistons. Water is forced 
into these cylinders witha 
small hand-operated water- 
pump. After the water- 
pump is operated for a few 
minutes the pistons exert 
tremendous pressure up- 
ward and downward. ‘The 
material in which the device 
is inserted is fractured; 
finally it gives way to the 
Pressure. 

One man is able to 
exert a terrific pres 
sure with this simple 
device, A pressure of 
many tons per square 
inch ean be brought to 
bear if the small 
water-pump is oper- 
ated long enough. A 
battery of these ma- 
chines will make short 
work of a brick build- 
ing if it is to be torn 
down. One illustra- 
tion shows men at 
work “forcing” down 
a heavy brick wall. 


Harness for the Horse 


Itmay be employed for a one-horse 
‘wagon or for a double team by the 
addition of two extra shaft straps for 
a one-horse rig. For a double set, the 
only change necessary is a slight short- 
ening of the center shaft-pole. ‘The 
strap around the horse's greatest girth 
from which the pulling is done is con- 
nected with a pad between the two 
front legs at the top and held by a 
light strap around the neck where the 
collar is otherwise placed. 


tirely new group of muscles 
never hefore used by a horse 
in drawing a loaded wagon, the 
pull being made from the 


Stas aio 
ey 


Acrancher of South Africa claims 
that the horse has been harness 
fd inefficiently ever since the first 
member of the species was sub- 
sidized by man 


J.C. E. Kohler, has invented a 
new kind of harness, which brings into play the 
correct muscles for drawing a load, the pull 
{being made from the widest part of the horse's 


This, rancher, 


dirth instead of from the neck 
2 


‘The new harness fits tightly 
around the hind legs at the 
rumps and thus makes back- 
ing up much easier. 


The new hamess is collarless, 
and the horse is spared painful 
sores that the collar’ often 
causes. Tt is also lighter’ and 
‘cheaper 
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© A Talking Machine that Uses 
Thread for Records 


“PEND me some aia three” 
‘This request may sound strange 
toyou now, but it is quite possible that 
before long you may be saying those 
very words yourself. For Mr. E. 
Steiger, a Swiss, has invented a sound- 
recording instrument in which thread 
in used for the records, instead of hard 
rubber. Imagine a thousand yards of 
opera thread! It would perhaps fill 
one small spool; yet when played on 
the reproducer would deliver much 
more music than the largest hard- 
rubber record made today. 

‘The thread is ordinary thread 
treated with a coat of a specially pre- 
pared composition that is very sensi- 
tive to sound when it becomes hard. 
It is not affected by temperature, nor 
does it require any special care. Thus 
it ix both inexpensive and durable. 

‘The blank thread is stretched over 
pulleys in the recording machine. 
‘There are two main pulleys that hold 
the thread directly underneuth the 


Push the 


HE new drawer bed is 


By P. Schwarzbach 


retmerasie © American Pan Serie 


1 


Here is a less complicated thread record- 
ing-machine for children. After the 
speaking or listening apparatus is 
Attached, the thread inset in motion 


recording stylus, and there are aux- 
iliary pulleys that help keep it taut, 
‘When a record is being made, the 
thread is moved forward at a uniform 
speed while the record-maker sings, 
talke, or plays into a horn. There is a 
diaphragm at the other end of the 
id a stylus attached to it. Each 
sound-wave is recorded on the thread 
by this stylus. 

‘One picture shows a man dictating 
in one of these machines, He holds 
the horn in one hand and a handle in 
the other. He turns this handle slowly 
and evenly as he speaks into the horn, 
and it sends the thread on its way 


He's listening to the tale of a thread. 


Since the thread is very cheap and much 
‘more durable than the usual hard-rubber 
Fecords, we may soon expect to find it in 
al fields of talking machinery 


by further pulley action, It is so 
small that you can carry it on busi- 
ness trips, After dictating a number 
of letters, you cut off the used thread 
and vend it in an envelope to the office, 
where it is run through a machine 
which has a receiving set attached to 
it, The operator listening to the 
spoken words transeribes them on a 
typewriter. 

‘There is still another important use 
for the thread machine—in the home. 
Suppose some member of the family ix 
far away. The letters that’ you send 
each other are practically the only 
means of communication you have. 
Would it not be more comforting to 
hear each other's voice? A few yards 
of talking thread would make it pos- 
rible. 

Most of the machines are operated 
by hand. There are some machines, 
however, in which this is done me- 
chanically, insuring an absolutely uni- 
form movement of the thread. 


Bed into the Wall and Forget It 


slight shove causes the bed 


in invention introduced 
by J. G. Stickley, of New 
‘York. A comfortable bed 
of normal size is so arranged 
that it disappears into the 
‘wall when not in use. 

‘The bed operates on ball 
bearings on a track built 
under the dressing-table in 
the adjoining —dressing- 
room. In the morning the 
bed-elothes may or may not 
be removed, as desired, but 
the springs and mattress are 
left on the bed. The mech- 


to slide easily through the 
wall into its place under the 
dressing-table. The foot~ 
board of the bed becomes 
the finished base of a book- 
case that is built into the 
wall. The footboard fits 
exactly under the bookease 
and makes a complete piece 
of furniture, giving no ink- 
ling that it is part of a bed. 

Now step into the small 
dressing-room and see what 
has become of the bed. 
Open the doors under the 


dressing-table. There it is, 


anism is unlocked by 


simple operation that 
volves no lifting; then a 


In the present-day apartment house a 


‘than the paper on the wall is a boon 
ss 


‘mattress and springs, with 
the spread and pillows. 


‘To prevent leaks in boiler-tubes. The 
tube end has a square shoulder that 
ests tightly against the plate, with a 
‘copper gasket pressed between 


Leaky Boiler-Tubes Wi 
Weaken the Locomotive 


LOCOMOTIVE can be no more 

efficient than its boiler-tubes. 
‘When they are leaky the locomotive 
loses its power rapidly, and it must 
either be repaired at considerable ex- 
pense and loss of time, or run with low 
efficiency, When a locomotive stands 
idle in the repair-shop, the railroad it 
works for is minus just that much of 
its equipment and .whatever it is 
capable of earning in hauling freight 
or passengers. 

Until recently, preventing boiler- 
tubes from leaking has been a vexing 
problem. A thousand and one differ- 
‘ent methods have been proposed and 
tried without satisfactory results. It 
is only recently that a practical, leak- 
proof joint has been devised.” This 
new method of inserting tubes in 
boilers, which is the invention of 
Charles 8. Coleman, of Los Angeles, 

is rated herewith. 


‘The tube end has 
that rests tightly against the plate, 
with a copper gasket pressed between. 
A slight bevel is given to the hole into 
which the tube end fits, and this 
“wedge effect” also helps to prevent 
leakage when the locomotive is in 
service. ‘The boiler-tube proper is 
shrunk on the tube end and the joint 
fused. 

‘This method is a great improvement 
over the old expansion method, which 
‘was really only half a remedy. A 
tube forced into place by the old ex- 
pansion method is shown. 

‘The new method of holding boiler- 
tubes in place has been found ninety 
per cent efficient and results ina saving 
of from ten to twenty per cent of the 
fuel consumption. ‘This also means 
from ten to twenty per cent more 
mileage obtained from each tender- 
load of coal. ‘The saving of fuel results 
from maintaining the boiler pressure 
at normal. 
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An Automatic Chemist 


NE more machine to replace 

human labor! This time the 
services of an analytical chemist are 
dispensed with. Philip E. Edelman, an 
electrical engineer of New York city, 
has devised an apparatus that will 
stand watch over a chemical process 
and act more efficiently than a well- 
trained chemist. 

In large chemical plants it is the 
duty of a routine chemist to watch cer- 
tain processes. He must do this 
‘through analysis. At certain periods 
of the day or night he takes samples of 
the “mix” to determine whether or not 
‘the proper quantity of the various 
ingredients is present. 

In paper-mills, the sulphurous acid 
used in the bisulphite process must 
be held to a free sulphur- 
dioxide content of two per 
cent. It is the duty of the 
chemist to see that this per- 
The auto- 


m: 
ically regulate theingredients. 

How does it work? Every 
chemical mixture has a cer 
tain electrical resistance, or, 
we might say, it has a certain 
degree of electrical conduc- 
tivity. This degree of con- 
ductivity depends entirely 
upon the percentages of the 
various chemicals present. 
Some mixtures have high 
conductivity, while others 
offer great resistance to the 
passage of an electrical cur- 
Tent. 

Since slight changes in 
mixture vary the electrical 
conductivity, an especially 
designed electrical controller 
is made to follow closely such 
chrnges automatically and to 


‘Thawing out a frozen “empty” with a 
huge gasoline blow-torch, thereby saving 
time and money. 


ry 


keep the ingredients of the liquor at 
certain values. This is done through 
an automatic valve, electrically oper- 
ated. 

‘Any change in the acid content 
will change the resistance of the 
solution or liquor. A relay closes a 
motor circuit, which operates an elec- 
trie motor connected with a valve. 
‘The valve opens and allows acid to 
flow in. 

When the conductivity of the solu- 
tion is brought back to normal through 
the addition of acid, the valve is auto- 
matically closed. 

Such an apparatus as this of 
Philip E. Edelman will do much to 
overcome errors of judgment by the 
chemists. 


ent of apparatus will per~ 


‘This arrangem 
form all the duties of m routine chemist 


It Thaws Out “Empties” 


HEN empty coal-cars are re- 

‘turned to the mines in the winter- 
time, the hoppers on the bottoms are 
often frozen up. In stubborn cases, 
several men must work half a day or 
more to pick the ice away. One man 
can do the trick in a few minutes if he 
is provided with this large gasoline 
torch, A separate tank contains the 
fuel, which is fed to the burner through 
arubber hose. ‘The burner is mounted 
at the end of a long pipe that also 
serves as a handle. A valve at the end 
of the pipe allows the workman to 
adjust the flame. 

When a frozen “empty” is received 
at the mine, the workman directs the 
big, hot flame of this torch against the 
parts giving trouble. ‘Things start to 
crack and sizzle and in a few moments 
the mechanism is loosened up and the 
car is again ready for business over 
the shining steel tracks. 
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Is the Ouija-Board Controlled Subconsciously? 


This Hindu scientist’s invention may tell 


‘HERE has always been a great 
deal of controversy about the 
ouija-board, Its most. zealous sup- 
porters contend that the messages 
which are spelled out by the little 
triangular table are in reality com- 
munications from the dead, while 
the skeptics have held all’ along 
that if the operator does not know- 
ingly manipulate the board, he at 
Teast does so subconsciously. 
Sunker Abaji Bisey, a Hindu 
scientist, has invented ‘a new sort 
‘of ouija-board by which he be- 
Tieves it will be possible to settle 
absolutely aud without doubt the 
question of conscious or subeon- 
scious operation and manipula 
tion. It is not possible for an 
‘operator to control the Bisey oulja- 
board, which he has called the 
“gpirit typewriter.” Tt is con- 
structed of steel, and writes only 
when the triangular table is oper- 
ated upon a steel tray, which is 
fitted with blind keys ‘connected 
with an invisible ribbon, such as ix 
in common use on all typewriters. 
The operator does not see what he 
is writing until he has finished, and 
then the paper which has recorded the 
progress of the table is taken from its 
hiding-place and he sees the message. 
‘The triangular table is nothing more 
than a piece of steel fitted with three 
casters or rollers, as ordinary oujja- 
boards are, the tray on which it moves 
‘being the mechanical part of the inven- 
tion. This tray is fitted all around its 
circumference with a series of pegs, be- 
tween each two of which is a typewriter 
key. ‘The keys correspond to the 
letters and numerals found on an 


By Herbert Asbury 


Soke Ate eo cringe 
pected with aninviaible ribbon 


ordinary ouija-board. As the trian- 
gular table un 
operator travels 
under whatever influence it is that 
actuates a ouija-board, one or another 
of its three angles, instead of touching 
the letters, as is done on the wooden 
and visible board, pokes its point 
between the pegs and strikes a key. 
Each key is connected by a lever to a 
letter or numeral beneath the tray, 
and a touch between the pegs impresses 
key or numeral upon a type- 
sr ribbon, which is also hidden, At 


the end of the sitting there is with- 
drawn from the machine a paper on 
which is noted every letter or numeral 
struck by the triangular table. The 
ribbon moves one space after each 
printing of a letter. 

‘The tray upon which the ouija 
moves is round, and all of the pegs 
and posts upon its surface are per- 
fectly plain faced and exactly 
similar to one another in appear- 
ance. Set an operator before the 
board, turn it about several times, 
and it can easily be seen that the 
board cannot be knowingly man- 
ipulated. 

The following description of the 
invention asfurnished by Mr. Bisey 
to the Patent Office may more 
clearly explain the mechanism in 
connection with the drawing: 

“A circular tray is mounted on 
‘a suitable frame, and its surround- 
ing edge is divided into thirty-six 
equal parts by pegs. The space 
left between the pegs is occupied 
by the button of the key lever. 
‘There are thirty-six such keys—-one 
for each letter of the alphabet and 
ten numerals. ‘The operating board is 
made triangular and any of its corners 
is designed to enter the gaps between 
the pegs. A cireular board is pivoted 
on the triangular board and serves as 
a hand rest. A paper ribbon and ink 
ribbon are mounted on rollers and 
placed underneath the tray. No letters 
or signs appear on the key buttons to 
prepare the mind of the operator, who 
‘can operate the apparatus placed before 
him in any position.” 

Mr. Bisey’s invention is an ingenious 
version of the overworked ouij 


Traffic Does Not Wait on This Track-Welder 


LECTRIC welding has 

reached a point of de 
‘opment where its application 
is growing daily. All of the 
rails on electrical railway sys- 
tems are held together not 
only with bolts and fish 
plates, but with a permanent 
weld ‘that is an added se- 
curity against accident and 
deterioration, The weld 
climinates the possibility of 
the rail joints becoming 
loose. 

Here is a new electrical 
welder in use. This par- 
ticular type is a very recent 
development, all superfluous 


wheels so that it may be 
rolled along the track and 
easily moved from place to 
place. 

‘The dynamotor takes the 
current from the system 
when it is connected to the 
rail and trolley wire, It con- 
verts this current into one 
suitable for 
poses. 

A man is shown hooking 
‘one wire over the trolley with 
a long pole. 

‘The man at the left of the 
picture is adjusting a carbon 
mold to a rail joint in prepar- 


welding pur- 


ation for the welder, who is 


parts having been eliminated. 
Tt is mounted upon three 


‘When a street-car comes along, the men roll the small dynamotor 
‘Off the track and allow it to pass. ‘This requires buta few minutes 


seen working at the right of 
the picture. 
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Testing a Road Before It Is Built 


es 
‘The testing wheels run in tracks beside 
the road slabs. One pair of wheels hav 
‘spring attachment weighsnine 
pounds; the other unsprung wheels 
Weigh three thousand pounds. When 
dropped on the road below, they have the 
‘same effect as seven- ar eight-ton truck 


ANG! You drive over a hole in the 

road, get shaken up, break a 
spring on your car, and say things 
about state roads. ‘The road materials 
usually at fault; they should have 
been thoroughly tested before they 
were put down, 

‘That's what the government is doing 
to-day—testing forty-nine different 
Kinds of road composition by heavy- 
weight methods. ‘The various mix- 
tures are made up into slabs seven feet 
square, of different thicknesses. 

All sorts of concrete mixtures, differ- 
ent kinds of bricks on concrete bases, 
sand and cement—all are given their 
chance to prove their merit. 

‘The slabs are laid end to end, and 
over them an impact machine is 
drawn by cable. ‘The machine travels 
in tracks at t 
carries in its 
wheels, one pair having a spring 
attachment and solid rubber tires. The 
wheels are dropped on the various 
slabs, and they have the same effect 
on the road material us the rear wheels 
of a seven-and- 
‘unsprung wheels 
springs to help absorb shock—weigh 
three thousand pounds and the sprung 
ones nine thousand pounds. By 
watching the surface of the various 
slabs after the weights have been 
Aropped on them several times, it is 
easy to determine which mixtures will 
stand up best under traffic conditions. 

‘There is another test that is used — 
the pile-driver test. But in this case 
there is no pile for the weights to fall 
on; they fall directly on the slab. The 
lower weight, weighing one ton, is 
Jong, thin, and hus no spring to absorb 
the shock when it drops.” There is, 
however, a hard rubber shoe at the 
bottom.’ On top it carries a full-sized 
truck spring which receives a second 
heavier weight that is dropped from 
above. ‘This three-ton weight is 
cushioned just asa load on a truck is, 
cushioned. Both weights are raised 
by a cam that is operated by a gasoline 
engine. As the cam turns over, it 
drops the load, and the combined 
weights have the same effect on the 


road as the rear wheels of a truck 
passing over an obstacle. 

The weights can be dropped from 
different elevations up to a maximum 
of four inches. When dropped three 
and a half inches, the impact pressure 
equals sixty thousand pounds. 

‘The amount of weight to be dropped 
can also be varied. In this way it is 
a simple matter to duplicate virtually 
all the shocks on an average road. 

‘The pictures on this page show the 


ton 
bottom ‘spring attached to 
thetop. "A second weight, of three tons, 
salsa used in the test 


two methods of road-testing described 
here. The pile-driving tester was 
photographed when the  three-ton 
weight was being raised. You can 
clearly see the rope and pulley used 
for the purpose. 

‘The slabs that it pounds are 
placed close together, but they do 
not touch each other. ‘They may 
be seen at the right in the photo- 
graph showing the heavy wheel tester 
in action. 


To Prevent Heat Waste in Furnaces 


‘OU pay so dearly for coal those 
jays that none of the heat it gives 
off should be wasted. Watch the tem- 


you will be able to tell whether your 
furnace is delivering your money's 
worth in heat. But how ean you 
‘watch this temperature? By means of 
a pyrometer—a kind of thermometer 
that records high temperatures. 

‘The sensitive element of a pyrometer 
consists of a thermocouple, which is 
made up of two wires of dissimilar 
metals that are attached to a delicate 
current-recorder. When the couple is 
heated, a current will be produced and 
the pointer on the recorder will 
register the amount, which increases 
with the temperature. 

‘To find the temperature in the 
smokestack, place the couple in the 
stack. The current generated is trans- 
lated into degrees of temperature and 
is constantly recorded on a scale 
situated in a near-by room or in a dis- 
tant superintendant’s office. ‘The mes- 
sage of the furnace is electrically con- 
ducted. If the temperature is too high, 
something is wrong with the system. In 
connection with the temperature scale, 
there is a continuous recorder very 
much like a recording barometer. 
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Learn How to Refinish Your Automobile 


‘HE public in general Save 
has the impression 

that an old automobile cannot be prop- 
erly refinished outside of an automobile 
paint shop. Nothing ean be farther 
from the truth if this work is taken 
up in a systematic, workmanlike, and 
thorough manner. Itispossiblethat the 
amateur, provided with proper instruc- 
tions and a working knowledge of the 
steps to be taken, can paint his car for 
twelve or fifteen dollars when the same 
job would cost him fifty or seventy-five 
dollars if done in a commercial garage. 

It is possible for the automobile 
owner to finish his ear this winter, pro- 
viding he has some spare time and a 
quiet place to work. Painting an 
automobile takes considerable time, 
because each coat applied requires a 
certain amount of time to dry, and 
this perhaps is inconvenient to some. 
Tt is no worse, however, to have your 
‘automobile laid up in your own garage 
where it can be worked on from day 
to day, than it is to have it in a public 
garage or paintshop for a week or ten 
days, The main factor resulting in 
failure is carelessness, The automobile 
‘owner equipped with the proper tools, 
materials, and some spare time, if he is 
careful, need not fear the outcome. 

‘A groat many attempts at automo 
bile painting fail because of the lack of 

For instance, when 
inner in place of tur- 
pentine, the coat does not harden as it 
should and does not stand the rubbing 
and smoothing processes. Also, when 
cheaper house colors are used in place 
of colors ground in turpentine, a greasy 
smear results which does not dry in the 
right manner. At the outset, then, 
fone should determine to use the best 
materials ayailable. 

‘A list of the materials required: 
Metal primer, obtained from any well- 
known varnish manufacturer. 

‘Rough stuff: this is usually procured 
in cans at twenty-five or thirty cents a 
pound and is a sort of a heavy paste. 
It is to be thinned with turpentine to 
@ thick working consistency and is 
then ready to be brushed on. 


Some of the Materials Required 


Other materials required are white 
lead, dry white lead, dry bolted whit- 
ing, turpentine, coach japan, and raw 
Tinseed oil. After the painting of the 
automobile is finished, a good quality 
of varnish is required to cover the body 
and retain its gloss. Directions may 
be had from any paint manufacturer. 

It will be well to have four or five 
brushes on hand. A large flat. brush 
3 in. or so in width will be required to 
put on the rough stuff, primer, and 
Jead coats. A 2-in, brush of better 
quality should also be on hand to 
apply the color coats. A little extra 
expense in procuring a good brush 
will be well worth while. For it is 
estential to have the color laid on in 


sixty dollars by doing it yourself 


smooth, even coats. A large, thick 
brush is the best for putting on the 
varnish. It is necessary to put the 
varnish on as rapidly as possible, and 
for this reason a large, first-quality 
brush will be the best.” All brushes 
work better after having been used for 
a time and if new brushes are pur- 
chased, they may be broken in by 
saturation with oil and using them 
briskly on a board for fifteen or twenty 
minutes. As they are used they be- 
come more pliable. A good way to 
‘keep the bristles from bending and be- 
coming deformed is to bore a small 
hhole in the base of the handle at a suit- 
able height and after preparing a small 
can of linseed oil, run a wire through 
the hole, resting it upon the edge of 
the can, thus supporting it in a per- 
pendicular position. 

For the rubbing material, sandpaper, 
emery-cloth, or steel wool have their 
advantages and disadvantages. Stee! 


-_ 
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‘After the old paint has been removed, 
fill ‘all dents ‘and cracks with putty, 


wool or emery will pethaps be the most 
effective and but a small quantity will 
be required. The grade should be fine 
or very fine. Pumice-stone is pre- 
ferred by some, but is more expensive 
and the steel wool and emery-cloth 
will serve nicely. 

Aside from the tools mentioned 
above, a few vessels, a chamois-skin, a 
large brush, and some cotton rags will 
also be required. 

It should be understood at the out- 
set that the automobile must be free 
from dust and drafts when it is being 
painted. 

‘The first thing will be to thoroughly 
wash the automobile. This may be 
done outside, and plenty of water 
should be at hand. Go over the body 
and chassis and soften all chunks of 
mud and hardened dust. After the 
dust has been removed, mix some 
Kerosene and turpentine ‘together in 
equal proportions and’ with this solu-’ 
tion thoroughly soak all oil and grease 
spots that were immune to the 
water. This solution loosens any re- 
maining spots and they can then be 
rubbed off. 


a 


Carefully go over the 
entire automobile, Jook- 
ing for checks, cracks, portions of the 
body where the paint has chipped 
off, and then decide whether or not it 
will be necessary to remove the old 
paint. Providing the body is reason- 
ably free from these blemishes, a lot 
of time and work may be saved by 
leaving the original color on. If there 
are but few spots where the paint has 
chipped off, or only an occasional 
crack or check, it will hardly be wise 
to remove the paint. Should there be 
many of these defects, however, the 
only safe and sane method will be to 
take off the paint, 

Assuming that the automobile is in a 
condition to warrant a complete job of 
finishing, secure a liquid paint and 
varnish remover, or a gasoline blow- 
torch, The liquid remover comes in 
cans and is accompanied by thorough 
and accurate directions for use. ‘This 
liquid thoroughly softens the old paint 
in a short time so that it may be 
scraped off easily with a putty-knife 
or other dull-bladed instrument. ‘The 
entire surface is then washed with tur- 
pentine, removing the last vestige of 
the old surface. 


How to Use the Blow-Torch 


If the blow-torch is to be used, hold 
it in your left hand, and with a putty- 
knife in your right, go to work. Hold 
the flame 3 or 4 in, from the surface 
nd go slowly back and forth over a 
small area until the paint is thoroughly 
blistered. Follow immediately with 
the knife, seraping off the scales as fast 
as they are loosened, When one amall 
patch has been treated, select another, 
and repeat operations. ‘The blow- 
torch method is not as satisfactory asx 
the other, for on almost every ocea- 
sion now and then a spot will not come 
off with the application of the he 
and is, instead, burned on to t 
metal.’ It ix then necessary to use 
sandpaper or varnish remover. 

After the automobile has been freed of 
all paint and cleaned with the kerosene- 
turpentine solution, earefully go over 
all sheet metal and take note of any 
dents, cracks, or depressions which 
may be there. These are then filled 
in with solder or putty and smoothed 
off with emery-cloth. Solder is better 
than putty, for it is permanent and 
stands more hard use than putty, 
‘but putty is more easily applied. 

‘After the body has been thoroughly 
cleaned, it should be gone over with a 
medium grade of sandpaper. This 
process roughens the surface of the 
metal slightly, and enables the first 
coat, or primer to adhere firmly. Too 
great emphasis cannot be laid upon 
this first coat. Any grease or foreign 
matter between the metal and the 
first coat will eventually result in a 
chipped-off place. 

(To be continued) 
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Repairing a Cast-Iron Roll Under Difficulties 


‘Nevery mechanic’s life emergencies 

will arise that call for rapid think- 
ing and original work on his part in 
order to keep the wheels of industry 
running smoothly. 

In this article the writer tells how 
he made an emergency repair on a 
broken roll that lasted until the roll 
was worn out. When a bar was going 
into No. 2 pass, a sliver on it jerked 
the tongs from the hands of the roller 
and it was jammed between the side 
of the bar and collar, separating 
grooves 2 and 3; the result being that 
an S-in-long section of collar was 
broken out. Owing to conditions, 
welding supplies were unobtainable; 
‘a new casting could not be had in 
less than three weeks, four days 
more being required for turning a 
new roll. 

‘The writer was delegated to make a 
mechanical repair if it were possible to 

it withstand the side pressure 
exerted by the iron during rolling. A 
patch the size of the broken section 
and screwed to roll was first thought 
of, but. rejected as impracticable as, 
both joints being near one another, the 
patch would spring and shear the bar. 
Tt was decided to cut the cast-iron 
collar off the roll altogether and re- 


Brain Saves 


NE day the boss took me up to the 

attic floor of an old-fashioned 
office-building to do some work on the 
skylight. ‘This upper floor had origi- 
nally not been intended for use and was 
only partly finished, the wooden roof 
trusses. showing in all their nakedness. 
‘The main roof of the building was flat, 
but out of it projected, one at each end, 
two square towers about 50 ft. high, 
and the skylights were at the tops of 
these towers. 

‘The top of each skylight was pro- 
vided with a metal ventilator, and it 
developed that one of my fellow work- 
men, some days before, had been em- 
ployed to fit the bottoms of the ven- 
tilators with hinged doors that could 
be closed by means of a cord from the 
floor below. Only a single cord was 
tused and it was supposed that, the 
doors would open of their own weight. 
As a matter of fact, it took so much 
cord to reach the floor, that the weight 
of it nearly balanced the door whieh, in 
eonsequence, would only open an inch 
or two. My job was to fasten lead 
weights on the doors to make them 
overbalance the cords. 

With the height of the upper story 
added to that of the tower, the ven- 
tilators were all of 70 ft. from the floor, 
and as T looked up the inside of the 
tower I inquired of the boss, “How's a 
fellow going to get up there’ 

“T don't know," was the reply, as he 
turned to leave.  “'Smith got up there 


By W. S. Standiford 


How a broken cast-iron roll was re- 
placed with one of wrought iron 


place it with a wrought-iron one, the 
joints of the halves being a long dis 
tance apart. To enable it to with- 
stand side pressure, a slot having a 
slight taper and 214 in. deep was cut 
into roll, the width being 23¢ in. 
Alter the slot was turned, a hardwood 
templet was made. ‘The iength of the 
two halves was ascertained by the 


“cut-and-try” method until, when 
placed in the roll grooves opposite one 
another, they made a snug fit at the 
joints and bottom. From these tem- 
plets a wrought-iron collar was forged 
and turned with a taper matching the 
slot; the tapered section being a few 
thousandths of an inch larger $0 as to 
make a forced fit in the slot. Half of 
the wrought collar was forced in the 
slot as far as it would go by using 
hammers, a heavy iron ring was then 
put over the half collar, and 4 jacks, 
one opposite each joint, and others 
‘spaced equal distances apart. 

Part of the ring in front of the jacks 
‘vas filled with iron blocks. ‘The jacks 
were then screwed up, care being taken 
to get equal pressure until the collar 
touched the slot bottom. The collar 
was drilled and tapped to take -in. 
serews that extended 1 in. into the 
roll body. The other half of the col- 
lar was next fitted, a good job result- 
ing. The roll was put into the lathe 
and the collar turned to the same size 
as the others. When tried in the 
mill, the new collar stood the heavy 
pressure admirably, a slight mark on 
the iron bars produced by the joints 
being removed in the finishing pass of 
the rolls. 


Brawn when Fixing the Ventilator 


By Edward H. Crussell 


‘There are more ways than one to 
fix the Ventilator in a skylight 


all right; you ought to be able to do 
what he could.” 

‘Well, when 2 fellow came to notice 
the pieces of 2 in. by 4 in., spiked here 
and there up the sides of the tower, it 
wasn’t hard to guess how Smith had 
climbed it. He had evidently taken a 
ladder, climbed to the top of it, spiked 
‘on a piece of 2 in. by 4 in., carried upa 
piece of plank, stretched it across the 
tower, then carried up another ladder, 
stood it on top of the plank and so on 
until he had reached the top. 

T had no doubt of my ability to 
climb the inside of the tower in the way 
‘Smith had, but I had no intention of 
Tugging half a dozen planks and ladders 

s 


up to the top of a four-story building 
unless it was absolutely necessary. 

Permanent ladders on the outsides 
of the towers made the tops of them 
(which were flat, and surrounded with 
an ornamental iron railing) easy of 
access and my first thought was, that 
Teould go up the outside of the tower, 
take a couple of lights of glass out 
of the skylight, stretch a plank 
across and work from it. When I got 
to the top of the tower, however, I 
found that by taking out four screws I 
could lift the ventilator off the sky- 
light and get at the top surface of the 
door quite easily. So T went below 
again, pulled each door shut, fastened. 
the cords securely, carried up my 
weights, fastened them in place, and 
replaced the ventilators, screwing them 
down securely. 


How to Bore a Conical Hole 
through Wood 


HEN you have a conical hole to 

bore, such as for a handle hole in 
wooden maul or other similar place, 
leave the cutter of an expansive auger 
bit a trifle loose and begin boring at 
the side where the smaller end of the 
hole is wanted. The inner edge of the 
cutter lip being angular, the cutter 
will gradually draw itself out from the 
body of the bit, making the hole larger 
as the bit goes’ into the wood. 
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Save Your Rabbit-Skins—They Are Valuable 


REEDERS of rabbits, especially 
of Flemish Giants, Belgians, 
French Silver, Beveren, New Zealand, 
and other breeds of which the skins are 
used for making high priced imitation 
furs, like French seal, mole, beaver, 
cony, ete., will find it to their advan- 
tage to save and properly prepare the 
skins of their rabbits, 

‘A brisk trade has arisen in rabbit- 
‘skins of the breeds mentioned. Fur 
buyers all over the country now pay 
good prices for skins which were 
thought worthless a few years ago, as 
their quality and fur value were little 
known; most of the rabbit-fur skins 
being imported from Europe. One 
New York manufacturer who manu- 
factures rabbit-skins into near-seal, 
mole, and beaver-cony, and other 
imitations of high-priced furs, adver- 
tises for 10,000,000 American raised 
rabbit-skins, and will pay good prices 
for them. It pays to save your rabbit- 
skins if you are raising fur rabbits. 

‘The iilustration shows how the rab- 
bit should be hung in order to skin the 
animal properly. The rabbit should 
be killed by a sharp blow behind the 
ears, and the jugular vein opened with 
asharp knife. Hang the animal up as 
shown in the illustration, and begin 
skinning by cutting around the hind 


By Marcellus W. Meek 


legs at the first joint, and slitting the 
skin down to the tail inside the hind 
legs, shown by the dotted lines. Skin 
around the vent. The skin is then 
easily pulled off “‘cased”—inside out 
like ‘a glove. When the forelegs are 


youana 


‘The proper way of hanging the rabbit 
and some devices for stretching sine 


reached, a little deft work with the 
skinning-knife will remove the skin 
nicely. Cut around the neck, as it is 
not necessary to skin the head. When 
removed, the skin must be stretched 
and dried. 

Fur dealers prefer “‘cased" skins. 
Fur stretchers are easily made as 
shown in the drawing, either from thin 
boards or wire. ‘The wire stretcher 
which has a loop in the top is very 
easily made from 3§-in.-gage wire, 
and is inexpensive. Rabbit-skins 
must be dried in a cool, dry place— 
never in the sun or where it is damp. 


Free circulation of air is necessary. 
After the rabbit-skins are dried, they 
should be sorted as to size and quality, 
and each lot tied up separately. 
Burlap or grain sacks are the best for 
shipping skins, A card should be 
placed inside the bundle with name 
‘and address of the shipper, and the 
outer tag should give the name of the 
house to which shipment is ma 
well as the name and address of ‘the 
sender. Be sure to write plainly in ink. 
The sacks should be sewed up instead 
of just tied. Don’t use sacks full of 
holes, and don’t use wires to tie up 
the skins, aa these might cut the pelts, 
It is best to ship by express or parcel 


post. 

Although winter skins are preferable, 
many buyers will take summer rabbi 
skins, as the rabbit often has prime fur 
in summer and fall as well as winter. 
Rabbit-skins are graded into “prime” 
and “unprime" skins—the unprim 
skins showing black spots or splashes 
‘on the back where the new hair is com- 
ing in, Both grades are sorted in four 
sizes—very large, large, medium, and 
small. ‘The least valuable grades are 
used for felt hats, and are termed 
““hatters'fur;” these are bought by the 
pound. The better grades are bought 
by the piece. 


Move the Automobile Tires Forward as They Wear 


F he will change tires around in 

the manner deseribed below, = 
motorist can make them last far be- 
yond the usual mileage. This is done 
bby reducing the strain on the tires as 
they wear away so that the newest tire 
is placed at the point of greatest strain 
and the oldest one at the point where 
the strain is least. 

It is evident, even to a casual ob- 
server, that the rear tires wear out 
more rapidly than those of the front 
wheels. This is due to the strain of 
driving through the rear wheels, letting. 
in the clutch, applying the brakes, use 
of chains, skidding, and so on. Now 
comparing the right side of the car 
with the left, the tires on the right 
wheels will wear faster. The left 
wheels run along the smooth part of 
the road where the ridges and ruts are 
all beaten down by the traffic, But 
near the edge the road is rough, there 
are more ruts and small stones, and 
sometimes these wheels must leave the 
road altogether. There is more likeli- 
hood of meeting broken glass, metal, 
and other objects on this side. ‘Then 
there is more weight on these wheels 
because the ear is tipped more to that 
side on account of the crown of the 
road. Therefore it may be stated as a 
general principle that the rear tires 
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Changing the tires according to the sys- 
‘tem here explained will mean a saving 


wear more than the front ones and the 
right ones more than the left. 

Starting with all new tires it will be 
evident that the right rear tire will 
show serious wear long before the left 
front tire has got over its newness. At 
this point the two should be exchanged. 
It is difficult to state just when this 
change should take place, possibly it is 
best left to the discretion of the driver. 
If a “non-skid” is used, the change 
should be made before ‘the tread is 
worn so smooth as to lose its protective 
feature. At the same time the other 


two tires should be exchanged to keep 
matters even, 

‘After a few thousand miles more we 
enter the second phase. One by one 
the tires will wear out and not even 
vulcanizing can save them. They 
must then be moved up in the sequence 
shown, Supposing the left front tire is 
discarded, the right front tire takes its 
place; the left rear tire moves forward 
and the right rear tire takes its place. 
‘The spare tire is placed on the right 
rear wheel, the point of greatest strain. 

Of course if some tire is to be re- 
moved temporarily for repairs, it will 
be replaced by the spare tire instead of 
moving the rest forward, and as soon 
as returned it is put back in its regular 
position. 

By following the above system you 
will not only make your tires last 
Jonger, but you will have less trouble 
from punctures—an other good reason 
for following this practice. 

‘The logic of the advice given by the 
author is unimpeachable and is based 
upon a careful study of the subject. 
‘Tests, extending over a period of sev- 
eral years, have proved beyond reason- 
able doubt that the rotation method 
suggested will actually result in a con~ 
siderable saving of time, labor, and 
money to the owner of the ear. 


Don’t Let the Tow-Car Get You 


ON'T condemn a spark-plug 

unless it is at fault, To deter- 
mine this, first find out which cylinder 
is missing explosions. Short-cireuit 
each spark-plug with a serewdriver. 
If the engine slows down, it is a live 
plug. If it doesn’t, that eylinder is 
not firing. 

Disconnect the wire from the spark- 
plug and run the engine. If 
‘spark jumps from the terminal when 
Taid upon the cylinder head, th 
trouble is in the plug or in the eylinder. 
If there is no spark, the trouble is in 
some other part of the ignition system. 
If a good live spark ix shown, remove 
the plug and lay it upon its side on the 
cylinder head with its terminal at- 
tached. If it shows no spark, the 
trouble is in that plug. 

Clean off the carbon with a cloth 
dipped in kerosene or use a brush. 
‘Touch up the points of the plug with 
emery-cloth, but do not serape the 
emery on ‘the porcelain, as that 
scratches it and makes it soot up all 
the more readily. A cracked core 
must be replaced. 

Put the parts together and adjust 
the gap to approximately the thick- 
ness of a very thin dime. Try it again 
in the cylinder. If the engine misfires, 
the trouble may be a loss of com- 
pression or faulty carburetion. 

‘Be sure to carry an extra set of lamp- 
bulbs, so that one ean be replaced as 
soon ‘as it burns out. You should 
Imow the candlepower of the bulbs in 
your headlights, side lights, tail light, 
instrument light, and dome light. 
Take them out’ now and make a 
memorandum in the box with the 
bulbs, and so insure your lighting 
future. 

How long is it since you went over 
the connections of the steering mech- 
anism to see that they were fastened 
securely? ‘This should be done at 
least once a week, as more damage ean 
be done by failure of the steering 
mechanism than by any other cause. 
See that lock-nuts, lock-washers, and 
split-pins are doing their duty. Try 
each nut with a wrench even when it is 
secured by the means mentioned. 

‘There is more wear on the side walls 
of the right tire, due to the increasing 
use of the left-side drive. Some 
drivers have learned to drive up close 
to the curb without touching it. A 


little practice on your part will go a 
long way in making your tires last 
their guaranteed mileage. 

Now is a good time to go over the 
rim to see that the various parts have 
not rusted together. Give them a 
fresh coat of paint before replacing 
them. If this is not done, the rains 
will rust them together so that a de- 
mountable rim will become a perma- 
nent fixture on the wheel. 

‘The skilled driver rarely uses his 
brakes except for an emergency stop, 
or when going downhill. Learn to 
judge the distance and let your car 
‘coast to the point at which you wish to 
stop. This will save the brake linings 
and other parts, so that they will not 
have to be replaced so often, 

‘The funnel used to fill the oil 
reservoir should have a strainer in it of 
very fine wire. It keeps out dirt and 
foreign matter which would otherwise 
fall into the system and clog up some 
small opening. One little piece of dirt, 
might do no harm, but others would 
accumulate there ‘and finally cause 
clogging. ‘This matter of straining the 
oil is especially necessary with the 
type of lubricator using several small 
Pumps, as a small piece of dirt getting 
into any one of the valves puts that 
pump out of commission immediately. 

‘Some relief valves have handles set 
the wrong way, so that the valves 
shake open. If ‘one becomes trouble- 
some, replace it with another which is 
set properly. If this isnot desired, the 
hole may be plugged with a piece of 
brass rod and a new hole drilled at 
Tight angles to the old one. 

‘One of the many mistakes which be- 
ginners frequently commit is to rest 
the feet on the clutch and brake 
pedals. It wears out the clutch 
collar and makes it noisy, and this 
habit may also cause the brake to drag. 
The best position is to have the feet 
near the pedals ready for instant use, 
but not on them. Sometimes the water 
does not circulate properly through 


‘Run the engine and see if it warms up. 
If not, disconnect the lower pipe and 
see if the water runs through the 
jacket. Locate the stoppage and 
Femove it. Remember that gasoline 
cannot evaporate unless heat is pro- 
vided either by the water jacket or 
the hot-air inlet to the carburetor. 
20 


Popular Science Monthly 
To Develop Strength in the 
Wrist and Fingers 


HE little device shown in the 

illustration is called a grip ma- 
chine because it is intended to develop 
the strength of the wrist and fingers. 
It is used by squeezing the movable 
crosspiece until it reaches the other 
crosspiece. This operation practised 
with both hands each day for fifteen 
or twenty minutes, will strengthen 
your grip and enable you to do gym- 
nastic stunts with greater ease. 

The use of this simple exerciser is 
equally beneficial in restoring the 
strength of the hand after it has be- 
‘come weakened through injury. 

First get a piece of straight heavy 
wire }4 in, thick and 2315 in, long. 
Sharpen each end with a grindstone or 
file. The handles or grips are made 
from wooden pail handles 334 in. long, 
‘Mark the wire with a scrape of the file 
934 in. from each end. Slip the pail 
handle on and fasten it between the 
marks by foreing slugs of wood into 
the hole, then bend the wire at each 
mark, 


Take a piece of wood about 6 in. 
long and 1 in. square, Drive the ends 
‘of the wire into the wood about 1 in. 
from each end as shown in the illus 
tration. 

Take another piece of wire of the 
same thickness 6 in. long. Mark it 
136 in. from each end, Slip on the 
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Persistent and regular exercising with 
‘this device will give greater strength to 
your grip in a short time 


pail-handle and fasten it between the 
marks as you did the first. Bend the 
ends as shown and make two guards 
of a piece of thin wire to keep the 
crosspiece from pulling away from the 
long wire. The guards should be 
large enough to allow free movement 
of the crosspiece and should -be oiled 
to prevent wear. 

Screw two screw-eyes into the wood 
as shown and fasten 2large springs— 
‘one from each side of the crosspiece— 
to each screw-eye. The wire can be 
obtained in a tinsmith’s shop and the 
springs will be found in a hardware 
store.—WALTER THOMPSON. 
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Through a 4-in.Wrought 
Steel Pipe in 110 
Seconds 


Just before this photograph was taken, the oper- 
ator released the ratchet controlling the speed, and 
the saw actually slashed its way clear through 
the four-inch wrought steel pipe in one minute 
and fifty seconds. 


‘This circular, metal-cutting saw, with special 
teeth inserted close together and each series of 
four to six interlocked, is a Disston invention. 
Wherever used, it greatly reduces the cost of 
producing steel of irregular shapes such as cast- 
ings or railroad tracks. 


‘The fundamental quality of all Disston Saws and 
Tools lies in the Disston-Made Steel. For gen- 
erations the workmen have produced the finest 
steel suitable for each article in the Disston list, 
until these men know steel as few men in the 
world can know it. 


HENRY DISSTON & SONS, ID 
Philadelphia, U.S.A. 


A List of what 
Disston makes — it i 
“The Saw Most Carpenters Use 
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All Sorts and Conditions of Steel 


ITH the advent of the automo- 

bile came the wide use of alloy 
steels and of the term “alloy steel” in 
the nomenclature of the machine 
trades, And as the automobile has 
become a necessity, people who never 
knew and never cared about things 
mechanical have become interested to 
the extent that a great deal of general 
information that was heretofore trade 
talk is today part of the man-in-the- 
street's vocabulary. 

‘The automobile is largely respon- 
sible for the general use of alloy steel 
and for its use in other lines requir- 
ing high duty, but the elements that 
produce these advanced results were 
known many years before and such 
steels were produced and used in lim- 
ited quantities. Also there are other 
steels that the machinist encounters 
‘at times and that are of much gen- 
eral interest, but that have not re- 
ceived the advertising that has marked 
automobile materials. 


The Chemistry of Steel 


‘The chemistry of steel is of the 
utmost importance today. Without 
going into that, it may be said that 
changes of 1/10 of 1 per cent in the 
amount of certain elements will make 
a considerable difference in the work- 
ing of a piece of steel and the service 
to which it is adapted. A number of 
the striking changes in properties and 
the use to which such steel is particu 
larly suited will be mentioned. 

First, one or two facts should be 
fixed in mind. We have mild, or ma- 
chine, steel, which is the most valu- 
able ‘structural material we know; 
roughly, it is a combination of iron 
and carbon, but with not enough car 
bon in it to make it a hardening steel. 
Then we have carbon steel, containing 
0.60 per cent or more of carbon—steel 
that will harden, showing in the hard- 
ened state greater strength and the 
ability to cut other metals. If it were 
not that the hardness is always aecom- 
panied by brittleness, carbon steel 
‘would answer for most of the purposes 
where alloy steel is now used, both in 
construction and as a cutting steel. 
‘The inerease in strength—and in brit- 
tleness—is in direct proportion to the 
amount of carbon added. A carbon 
content of 1.20 per cent is rarely ex- 
ceeded in straight carbon steels. 


Manganese Steel 


Manganese steel is the oldest of the 
so-called “alloy steels.” About fifty 
years ago, Hadfield’s manganese steel 
‘was brought out for cutting-tools and 
marked a wonderful advance in the 
art, for it would stand up under far 
greater speeds than carbon steel. It 
hardens in air and from that quality 
it early acquired the name of “self 


By Donald A. Hampson 


hardening.” Until the advent of high- 
speed steel, self hardening occupied the 
foremost place for cutting-tools and is 
still in demand for many classes of 
work. In its composition there is 12 
per cent of manganese and about one 
per cent of carbon. 

Every one knows that the plunging 
of a piece of red-hot steel into water 
causes it to harden, if the steel is of the 
proper grade. It'is the element of 
carbon that brings about this change. 
Unless the brittleness is reduced by 
tempering or there have been other 
elements introduced to prevent, this 
extreme hardness, the piece of hard- 
ened steel is almost as brittle as glass 
and can be shattered by a blow from 
a hammer. One notable exception to 
this is found in steel alloyed with man- 
ganese—not the composition noted 
above for cutting-tools, but 1 compo- 
sition for structural ‘purposes, the 
most notable example of which is the 
use in safe and vault building. The 
manganese steel of this grade is heated 
and plunged quick! 
steel, and while it becomes very hard, 
it does not get brittle as does the latter, 
but is ductile and will resist almost 
any amount of hammering without 
fracture. After hardening, it cannot 
be cut with tools—all surfaces that re- 
quire machining have to be ground. 

Still other compositions of manga- 
nese steel are highly valuable for mod- 
ern uses. The non-shrinking die steel, 
80 prized by our tool-makers, contains 
about 1.60 per cent of manganese 
along with 0.90 per cent of carbon. 
When it is considered that ordinary 
tool steel will change its size several 
thousandths of an inch when plunged 
hot into water, the value of a steel 
that does not change at all is at once 
apparent, particularly in the case of 
an expensive die, one whose shape 
precludes any correction after it is 
hardened. The addition of from 5 per 
cent to 14 per cent of manganese to 
steel renders it non-magnetic and a 
poor conductor of electricity, features 
that make it desirable in the construc- 
tion of many kinds of electrical appa- 
ratus. 


Tungsten Steel 


High-speed steel, the undefeated 
rival of Hadfield’s manganese, contains 
18 per cent of tungsten and about 0.65, 
per cent of carbon (enough carbon to 
make it harden). It is the possessor 
of the wonderful property of remain- 
ing hard at all temperatures up to and 
including a dull red heat. This is 
very important in modern machine- 
shop practice where such a cutting 
speed must be maintained that heats 
the chips to a temperature of 600° or 
over and where the tool gets even hot- 
ter and must run so for hours. In 
point of actual hardness, carbon steel 
exceeds high-speed steel, but the 


former loses its “temper” at a little 
over 400° and so must be used at 
vastly reduced speeds. High-speed 
steel, once hardened, is practically self 
hardening, for nothing short of long 
hours of treatment will change its na- 
ture to where it can be machined again. 
This steel is not used for anything ex- 
cept cutting-tools. During the early 
days of the war, its price rose to nearly 
four dollars a pound and still remains 
well over half that amount. 

Tungsten steel of a lower grade is 
used extensively in electrical and in- 
strument work. It has the property 
of retaining its magnetism for long 
periods, once charged. ‘This makes it, 
ideal for permanent magnets as well as 
in the more delicate work of compass- 
needles, 


Silicon Steel 


Another steel prominent in elec~ 
trical work is silicon steel. It finds 
its use in electromagnets up to the 
largest sizes; it has a greater perme- 
ability than the purest of wrought 
iron, and a high resistance. An in- 
teresting difference will be noted in 
the last two paragraphs—tungsten 
steel for permanent magnets, silicon 
steel for electromagnets, 


Nickel Sleel 


Nickel steel is one of the most valu- 
ableof the alloys. It eame into promi- 
hence twenty-five years ago when 
nickel-steel bicycle tubes were mad 
for use in the Columbia bicyele— 
steel with 5 per cent of nickel that gave 
greater strength with much less weight. 
‘Today nickel steel is widely used in 
marine work for engine and ship forg- 
ings, having practically displaced all 
other steels. Armor-plate is made of 
nickel or chromium steel or steel with 
these two elements combined in vari- 
ous proportions. Armor-plate with a 
composition of 314 per cent nickel, 
134 per cent chromium, and 0.25 per 
cent carbon can be pierced by a pro- 
jectile which, if powerful enough, will 
go through, leaving clean hole (as if 
by a punch) with no cracks radiating 
from the hole. 

Other properties of nickel steel are 
its resistance to wear. Nickel steel 
rails last nearly four times as long as 
ordinary rails, and thus railroad offi- 
cials specify them for the hardest ver- 
on curves. Nickel steel has a 
high tensile strength and a high per- 
meability. Twenty-five per cent of 
nickel renders the steel non-magnetic, 
though this is seldom required (note 
that 5 per cent to 14 per cent of man- 
ganese does the same thing). A com- 
position of steel with 30 per cent of 
nickel is practically _noa-corrosive; 
such steel is used extensively for boiler- 
tubes where its consequent long life 


“Of course I won't, silly. I'd go anywhere with you, Jim—and a Harley-Davidson! 
And just think—with ali the rough roads and hills we've been over this afternoon, 
we haven't used up sixty cents’ worth of gasoline!” 
“That's just like a woman—figuring out pennies! But you're right, Kate. There’s no 
‘high cost of motorcycling.’ ” 
Ask your dealer for a demonstration 


# I" a steep grade, but we can make it. You won't be scared, will you?” 


Harley-Davidson Motor Co., Milwaukee, Wis. 


Wortd's Largest Producers of Motorcycles 


Hariey-Dav ids@ua 
“(COorlds Champion” 
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“HANES” is the national 
standard in underwear! 


‘Foa'a new ‘garment Hany seam breaks” 


“EY XTRA wear, extra warmth 
and extra comfort are 


good watch’ 
with one ideal in mind—that 
it be the greatest underwear 
value ever sold at the price! 


Your own test will prove 
that it is—and it will also 
prove why our guarantee on 
every “Hanes” garment is so 
broad. We know what goes into 
“Hanes”—and what “Hanes” 
deliver to you in satis- 
faction! You can feel that 
thrill of contentment the mo- 
ment you put on “Hanes” 
underwear! “Hanes” never 
disappoints! 


“LIANES" heavy winter weight union suits and the new sille trimmed, 
Tull combed yarn medium weight union suite (carrying the yellow 
Hanes label) have the mo failored collareste and clastic: kat, 
shape holding arm and leg culls; buttonholes last the life of the gat: 
extra gusset assures extra comfort across the thighs; the 
janes” closed crotch stays closed: pearl buttons sewed on to stay! 
reinforcements strengthen every strain point. 
“Hanes” heavy winter weight Shirts have the snug-setting elastic knit 
collarette and arm caffe, "Drawers have an extra wide, durable 3-button 
Sateen waist band that assures comfort and service. 


Union, Suits for boys are unmatchable! 

“Hanes” Union Suits for boys are unequalled at the price for feec 
warmths form Siting corstort and’ wentservice., They’ are wonderta 
Value because they give auch extraordinary service! 


Made in sizes 20 to 34, covering ages from 2 to 16 years. 
year old sizes have drop seat. Four desirable colors. 


2to4 


See “Hanes” underwear at your dealer's. If 
he cannot supply you, write us at once. 


P. H. HANES KNITTING CO., Winston-Salem, N.C. “Seq 5o2255" 


Warning te the trades Any-garment ofleced on “Hanes” in a subetitece 
* ehdat Bean he sae taba 


Nowe Stummur-\ou'0l want to puear Manes Naceseok Vnisn Suitt! 
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makes it the cheapest material in the 
end in spite of its high first cost, 
Other applications where there is ex- 
Posure to water and vapor show the 
‘same freedom from constant renewals. 


Chromium Steel 


Chromium steel with a high per- 
centage of chromium resists oxidation 
and corrosion well. But it isin armor- 
plate that this alloy steel really shines 
at the present time. The great hard- 
ness in the face of the plate and the 
great toughness at the back are se- 
cured by chromium as in no other way. 
From 2 per cent to 4 per cent of 
chromium allows the lowering of the 
carbon content without affecting the 
hardening of the steel and then the 
undesirable quality of brittleness’ is 
not present to an alarming extent. 

‘This brief review of special steels 
will show the degree to which the ateel- 
maker's art affects those things upon 
which our modern life depends. And 
that without touching the alloy steel 
as applied to automobile crankshatts 
‘and gears, or the steel that goes into 
the great bridges and from that down 
to the common implements of farm- 
ing. These latter uses of mild steel— 
steel that before the war brought 
around three cents a pound—hi 
been promoted and made possible at a 
low cost because alloy steels have been 
found ready for eutting-tools and for 
highly stressed parts. The mouse- 
trap sold over the counter of five-and- 
ten-cent stores was made salable at 
that price because high-speed steel 
tools were used in its manufacture and 
the bridge over which speeds the twen- 
tieth-century train is made safe by the 
use of alloy-steel pina at critical points 
—steel that is scientifically —com- 
pounded and treated. 


For Binding Hose Clamps 
with Wire 


bind hose with tight wired con- 
nections a tool can readily be 
made from an old pair of pliers, even a 
pair with the ends broken. 
‘Saw or grind the ends flush and drill 
with two }¢in. holes as shown in the 


sows oF putes 


peg nous, 


-£ 

rose (wat Geco 1 cur wae 
‘This useful tool may be made 
from an old pair of pliers 


sketch. A U-shaped piece of wire is 
eut and the ends are placed through 
the holes after surrounding the hose. 
‘Twisting the handles makes a clamp 
that is both tight and inexpensive. 
Wire up to ¢-in. in diameter can be 
used with this tool and wired patches 
about pipes, tanks, ete., can be made 
securely.—G. A. LUERS. 
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An Adjustable Light Fixture 
for the Drafting-Table 


OR use above the drawing-table or 

over the desk an adjustable li 
fixture that is simple in construction, 
positive in the setting, is shown in the 
illustration. This consists of an ordi- 
nary half-round reflector secured about 
the lamp socket. ‘The socket is 
screwed to a piece of brass tubing and 


Here is one way to get good light, 
just where itis needed 


the lamp wire led through this. A 
short section of pipe split lengthwise 
with two cuts for the tubing and a set 
screw is for purposes of adjustment. 
‘A second section of tubing, with a cir- 
cular bend in the extreme end, rests in 
‘a plece of angle-iron through ‘which a 
lightly larger than the tube is 
|. The overhang of the lamp 
causes the tube to hold firmly in the 
bracket.—G. A. LUERS, 


A Clock-Wheel Serv 
Paper-Perforator 


PAPER-PERFORATOR is easily 
‘made from an old clock-wheel. 
Bevel the wheel on both sides until 
quite sharp. Now get a 34-in. brass 
headed screw, two small brass washers 
‘such as are used in clockwork mechan- 
ism, and a piece of wood to form the 
handle. 
Place a washer on each side of the 
wheel, insert the serew, and attach to 


shone sre! i ~wasniee 


‘An old elock-wheel and a wooden handle 
‘make a good paper-perforator 


the wooden handle so that the toothed 
wheel protrudes beyond the handle 
end. 

This tool, drawn along a page, per- 
forates the paper quite easily, and note- 
books with fast leaves may be provided 
with detachable pages in a very short 
time.—Gronce H. HoLpen. 


SAFETY 


Satisfied Users 
Have Sold More Than 
2,000,000 in 13 Years 


No selling arguments—no advert 
ing—just the personal recommenda: 
tions of men who use it and like it 
so well that they have induced their 


ple — only 
three parts—apart in one second, to- 
gether in three; so safe; so absolutely 
sanitary, and so satisfying. 


The constantly increasing millions 
of Enders blades sold each year reg- 
ister this continuous satisfaction. 
Could I offer you a more reasonable 
argument for trying the Enders—if, 
for any reason, your morning shave 
is not wholly satisfying P 


Shaving with an Enders Safety 
Razor is ‘Just like wiping your face 
with a towel.” 


Wa Evdersr 


ENDERS SELLS 
FOR $1.00 


FOR SALE BY 
BEST DEALERS 
EVERYWHERE 


Enpers Sates Company 


17 Battery Place 
New York 
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Learn Shorthand 


LESSON, 5 MINUTES 


Abyatutay astounding the quickness, ce 
JE'D shorthand.” Exactly wit the busy’ ot 
sions person heeds Tritlag east. 


Try the Specimen Lesson Here: 
Np eile toa wie 
the two togstter, and you have No pe 


eres Cth to neve gath you aie 


pty write’ fend with these te erey 


lf your perett, you bev 


ate A tap ont SP pate 


evorthend tiene you 
ith 


fqurrter to ten 
iuired tn erliniry writings ae Fe Po 
Taay "ne word are apeke 


x Yin 
fourm the” while 


noulloiped owe) 
aed io 
realy monte 


Ste! 


peter ty 
aa haiv) 


Free Brochure 


KING INSTITUTE 


ELAM Staton FE New Yor, NY: 
or 8 So. Wabash A\ 188, Chicago 


Tine st Pree Beckers ict of KT. Shona 
Name an 


POATES’ COMPLETE 
ATLAS of the WORLD 


‘The 1920 edition of this Atlas just 
published shows all the changes to 
date. Tt is the world remapy 
according 10 the Treaties of Pea 
following the World War. 

It is accurate, concise an reliable. 
Ie has 195 pages of maps in five and 
six colors. Each map is 834 x 10% 
and occupies two pages, «0 that the 
book is 7x10 inches, a convenient 
size for handling. An index of 
‘countries and towns, with locations, 
isa valuable feature, 


Cloth, Price, postpaid, - - $2.65 
Flexible Morocco, Price, postpaid, 4.65 
POPULAR SCIENCE MONTHLY 
225 WEST THIRTY-NINTH ST., NEW YORK 


How Tool Steel May Be 
(Case-Hardened 


T is necessary for toolmakers to 
case-harden many tools and tool 

ends, such as wrenches of the S shape 
and straight-end styles, in order to pre- 
vent serious wear. There are many 
other tools which would last longer 
without becoming misshapen were 
they case-hardened after being dressed 
up and before use. The following 
method of ease-hardening good grades 
of steel may be employed. 

First, secure or make a little 
wrought-iron box, the size depending 
‘on the length of the tools or pieces of 
steel to be hardened. This box of thin 
iron may be shaped like a cigar-box 
and have a hinged lid or otherwise, 
just so that it may be sealed airtight <=—<——$—————y 
with fire-clay or such matter between 
the lid and box. When such a box 
is prepared, secure enough bone-dust 
to nearly fill this box. Next, cover 


Case-harden 
‘will last muc 


the bottom of the box with said bone- 
dust about an inch deep and place 
the tools or steel parts in this bed— 
being sure that no parts come in 
contact with each other or the sides 
of box. Hf more than one layer of steel 
parts is to be hardened, place another 
layer of bone-dust over the first layer 
of steel parts and then another layer 
of steel parts, then more bone-dust, 
until the box is packed tightly. Seal 
with fire-clay or other such substance, 
or pack lid of box with aebestos to se- 
cure an airtight box under heat. Then 
you are ready to give the box and con- 
tents the required heat and cooling 
treatment to produce case-hardening. 
‘When all is ready for the fire, heat 
box and contents to a cherry-red heat 
‘and maintain this heat until you are 
sure the pieces of steel inside are thor- 
oughly heated,-which may require 15 
to 20 hours, after which remove box 
and contents and quickly coo! tool 
ends or the whole in a pail of luke- 
warm water. A pinch of salt will 
help. If this fails in results, repack 
and heat for a longer period, as the 
carbon from the bone-dust must pene- 
trate the steel to give it hardness. 
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Making a Useful Hacksaw 
for the Pocket 


GOOD way of utilizing broken 
hacksaw blades is to make a 
holder, or haft, similar to a pocket 
knife, 
‘Take a 4-in. length of 14 


diam- 


eter brass gaspipe, cut down on one 
side lengthways, and then flatten with 
hammer until a turn cap U shape is 
formed, just of sufficient width to re- 


‘This shows how to make a folding 
hacksaw from brolcen blades 


ceive two thicknesses of the saw- 
blades. 

Half an inch from both ends bore a 
3¢-in. hole, insert the eyelet end of a 
Piece of the saw in haft, together with 
a clockmaker's small’ washer, and 
tighten up with small bolt and nut or 
a set screw. 

‘The saw-blades, when not in use, 
will then fold over and fit in the haft 
like a penknife, and may be carried 
about in one’s waistcoat pocket with 
‘ease.—Guorce H. HOLDEN. 


To Reverse the Polarity of 
‘a Compass 


OMETIMES a small compass be- 
comes reversed through careless 
‘ness in using it near a strong magnet. 
As it is almost useless in this condi- 
tion, it must be restored to its original 
polarity, but how to do this without 
removing it is usually a puaale, 
The compass, held level so that the 
needle is free to move, is brought to 
the pole of the magnet, which it will 


naturally seek. It is ‘then brought 
around in a semicircle, allowing the 
ecytesto Move roewano 
SCOMPRSS ‘QUERY 


oO 


UUU 


‘The polarity of a compass may easily 
be corrected, as described here 


needle to revolve as shown, This 
brings it over the pole. ‘The compass 
is now moved forward quickly so as to 
catch the other point of the needle 


correet polarity, the compass is tapped 
a few times against the magnet to set- 
‘tle the molecules into place and the 
trick is done.—Rosert A. CHANDLER. 
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‘Another 
$50 Raise!” 


“WHY, that’s my third increase in a year! It just shows what special 
training will do for a man. When I left school to go to work I 
couldn’t do anything in particular. All I could hope for was just a job—and 
that’s what I got, at $60 a month for routine, unskilled work. I stayed at it 
for three years, with one small increase each year. 


“Then one day I woke up. I found I wasn’t getting ahead simply because I couldn't 
do any one thing well. I decided right then to put in an hour after supper each night 
preparing myself for more important work. So I wrote to Scranton and arranged for a 
course that would give me special training for our business 


“Why, in a few months I had a whole new vision of my work and its possibilities. You 
see, I was just be to really understand it. I made some suggestions to the manager 
and he was immensely pleased. Said he had noticed how much better I was doing lately 
and wished he had more like m 


at an increase of $25a 
put in charge of my depart- 


“Just after that an opening came and he gave me my.ch: 
month. Then I really began to grow. Six months later I 
ment and my salary went up again. Since then I've had 
two increases of $50 a month and now I've got another eee 


$50 raise! | INTERIATIOWAL CORMESPONDENGE, SCHOOLS 
ni lQZ811 By SCRANTON, PA 
For 29 years the International Correspondence Schools ' Seienriteapereate vicar OP 
have been helping men and women everywhere to win /AbNesina” 
promotion, to earn more money, to have happy, pros- 
perous homes, to know the joy of getting ahead in busi- 
ness and in life. 


More than two million have taken the up road with 
1. C.S, help. More than 130,000 are now turning their 
spare time to profit. Hundreds are starting every day. 
Isn't it about time for you to find out what the I. C. S. 
can do for you? 


Here is all we ask—the chance to prove it—without 
obligation on your part or a penny of cost. That's 
fair, isn’t it?) Then mark and mail this coupon. 


In days gone by, mother 
mixed a mustard plaster 
when father had bronchitis 
or brother had the croup, 
butnowshe usesMusterole. 
It is better than a mustard 
plaster. 

She just rubs it on the 
congested spot. Instantly 
‘peculiar penetrating heat 

ins its work of healing 

—and without fuss, or muss 
or blister. 

Musterole relieves without dis- 
comfort. 

‘The clean white ointment sett 
yur skin a rat, You 
X‘plowing warmth, then, 8 pleas- 
int lasting. ‘coolness, but) way 
Gown underneath the coolness, 
fold Nature is using that pecullar 
feat to disperse ‘congestion and 

fend the pain away. 

Made of oll of mustard and a 
fow home simples, Musterole is 
uncommonly effective In. treat 
iment of the family's lt ills. 
{akes the ache out of grandfather's 
back, Tteoothes sister's headache, 
Teheips mother’s neuralgia. 

Mother ping ber faith to it a» 
real “first ald 

She Is never without a jar of 
Musterole in the house. 

Many doctors and nurses recommend 
‘85 and 6S jars: hospital size $3.00 
The Musterole Co,, Cleveland, Ohio 


BETTER THAN A MUSTARD PLASTER 


Smith J0f218 Ne, Wels 


Make a Pocket-Bib for 
Your Baby 


HE pocket in the bib described 

here catches the crumbs and food 
particles which the baby drops from 
mouth and fingers, and prevents them 
from falling on the clothing or floor. 
‘The bib is made, like a majority of 


‘This pocket bib wil help to 
keep baby's clothes and’ the 
floor clean 


baby. bibs, preferably of rubberized 
or other waterproof fabric, 

‘To make the pocket, lay the bib on 
«sheet of paper—about one third the 
distance from the bottom to the neck, 
as shown in Fig. 1. 

Draw the bottom outline of bib on 
the paper. Around this draw another 
line, distant from the first line, % in. 
the bottom, flaring to 1 in. distant 
at the top edge of paper. 

‘At the points A, B, and C, mark 
V-shaped notches as shown, so that 
the projecting pieces left shall be the 
same length at their outer edges as 
along the inner line. 

Using this as a pattern, cut out 
your pocket, allowing enough margin 
outside the 
lines foraseam, 
and the same 
along the V 
cuts. Seam the 
edges of the V 
cuts together. 

Place edge of 
pocket against 
back edgeot bib 
and stitch flat, 
shown at 
Fig. 2D. 

‘Turn, bring- 
ing pocket in 
front of bib, 
and stitch through, as close to edge 
as possible, making a turned edge 
as shown in section at Fig. 2C. 

Bind top of pocket with t 

‘The bib complete is shown in per- 
spective in Fig. 8. ‘The mother may 
add some individual, artistic touches 
to her work, but, remembering the 
purpose for which’ it is intended, she 
should avoid everything that would 
make it difficult or impossible to clean 
the bib after use— CHARLES A. PEASE. 


oct aren 


room 


Follow this pattern for 
making one of these use- 
fal bite 
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A Flexible Fastener for 
Small Belts 


N such places as printing-shops and 

other places of business where con- 
veyors are used, the need of a small 
flexible fastener for connecting the 
ends of small belts together often 
arises. 

‘The writer was recently confronted 
with the task of equipping a large 
blueprinting machine with new elastic 
bands, The old ones had lost. their 
elasticity, the main quality required of 
them in the rolling of the printed sheet 
after it had been developed and dried. 
Wire was first used, but the ends coon 
frayed and pulled apart. A more sub- 
stantial method, which has worked per- 
fectly for some time, was employed in 
the following manner: 

Pairs of tin strips, the width of the 
elastic belt and 3 widths long, were cut 
from sheet tin and small holes punched 
near their edges, as shown in Fig. 1, on 
a line running through their centers. 
‘These holes were punched through 
with a nail set and ground smooth, 
‘Small wires were then cut into short 
lengths and put through the holes and 
the ends clenched over, holding the 
two strips firmly together, also shown 
in Fig. 1, 

‘The ends of the strips were spread 
with a knife-blade wide enough to 
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Every step in the making of this flexible 
belt-lastener ix here clearly. illustrated. 


grasp with the fingers (see Fig. 2) and 
the bend was completed as in Fig. 3. 
It will be noticed when this has been 
done, that a simple hinge has been 
made, which is held together by the 
doubled wire. 

This is now ready to attach to the 
belt ends, with the exception of punch- 
ing the tooth-like prongs that dig into 
the belt, when fastened, and prevent it 
from pulling out. 

‘To make these prongs, procure a 
small nail, and grind the end to a 
three-cornered point. This should 
consist of two broad surfaces and one 
narrow one. Then finish by grinding 
off the point until the end of the nail 
appears as shown in Fig. 5. ‘This, when 
driven through a sheet of tin, makes a 
mark similar to the one shown in Fig. 
4. By making a row of these marks 
with the prongs along each edge of the 
connectors, as shown in Fig. 3, the 
ends of belting or webbing will not pull 
‘out when it has been clamped down 
with a pair of pliers. When using the 
punch, place a thin strip of wood 
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between the sides of connectors and be 
eareful not to cut through both sides 
at once. 

‘This fastener will hold indefinitely, 
Droviding the strain thereon is not 


An All-Purpose Headlight 
for the Automobile 


DETACHABLE headlight fixture 

as shown in the accompanying 
Mustration affords a convenient fea- 
ture for tire repairing and roadside or 
garage repair work on the engine or 
transmission. ‘The lamp support is 
cut and a detachable joint made as 
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vers 
cupne sexty 


vee pret 


‘This headlight is removable and may 
bbe used to advantage when repairs are 
being made at night 


shown. This joint is a section of tub- 


ing riveted to the lamp bracket with a | 


clamp screw to engage the support on 
the car. A section of tubing riveted to 
the body of the lamp serves as a handle 
‘and also as a reel for winding up about 
twenty feet of lamp wire. This attach- 
ment is suitable for either the p 
car, any truck, or the garage servic 
car.—G. A. LvEns. 


Care and Treatment of the 
Main Driving Gears 


‘HE section of the rear axle-housing 
for an automobile enclosing the 


driving-gears is in a large number of 
axles only provided with an aperture 
= eaTHER 
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The Contributianill Science 


worst wire disaster the 
Company had sustained. 


Now through the ad- 
vance of science that num- 
ber of wires would be car- 
ried in a single under- 
ground cable no larger than 
man’s wrist, 

As the fruit of the effort 
of science greater safety 
and greater savings in time, 
money and materials are 
constantly resulting. 

And never before as 
now, the scientist is helping 
us solve our great prol 
of providing Telephone 


The greatest material 
benefits the world has re- 
ceived have come from the 
laboratories of the scien- 
tists. They create the 
means for accomplishing 
the seemingly impossible. 

Science, after years of 
labor, produced the tele- 
phone. From a feeble in- 
strument capable of carry- 
jing speech but a few feet, 
science continued its work 
until now the telephone- 
‘voice may be heard across 
the continent. 

In February of 1881 a 
blizzard swrept the city of of 


Boston, service that meets the in- 
oof of the he Bel creased demands with 
building iawn crip of greater speed and greater 
2,400 wires. It was the certainty. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
Ano Associates COMPANIES 
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Provide a drainplog for your differen 
TiaTChalag aod pou chs Stal the gearing 


for putting in the lubricant. No 
means of draining is provided and in 
eonsequence the casing is not cleaned 
or emptied until the axle is overhauled. 
By adding a 3;-in. drilled hole and a 
tapped-in plug to this case, periodical 
cleaning and draining is readily done, 
in consequence of which the life of 
the gears and bearings is extended. 
‘The filling hole should also be pro- 
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Finish This Picture 


Fill in the missing lines. See 
how close you come to the orig- 
inal drawing. The above pi 
ture was drawn by St 
Wynn Holcomb. We have 
great number of students and 
graduates whose work appears 
in magazines and newspapers 
all over the country 


Can You Draw 


If you like to draw write for our 


book. Read about our new method 
Home Study Course in cartooning, 
illustrating, designing. Learn at 


home, by mail, in spare time, 


Become an Artist 


Mustrators, Cartoonists, Com 
Artists make big money. 

can earn 825 to $100. week and more, 
Learn under personal direction of 
Will H. Chandiee, f 
magazine, advertising 
years’ successful expe 


Book and Outfit Free, 


Complete outfit free to new stu- | 
dents. Write for handsome book, | 
“How to Become an Arti: Tells | 
what Course includes, shows many | 
drawings made by Director Chandlee | 
and many students. 


Write Postal NOW. 


Don't miss our book. Even if you have no 
previous knowledge of drawing, our Course 
will enable you to become a successful car- 
toonist or illustrator. Many students earn 
while they are learning. “I you are 
1s to get ahead, to earn more money, 
write for our free book and special offer now 
You can do as well as our other successful | 
students! Write now for free book, "How | 
to Become an Artist.” Mail letter of postal 


Washington School of Art, Inc. 
Room 1112 Marden Bidg., Washington, D.C. 


ig supply 

houses, to facilitate filling with oil. 
‘The differential housing contains 

| Sin. gears, their bearings, and 2 quite 
soft babbitt thrust-bearings in addi 
tion to a ball thrust and roller radi 
bearing on the driving pinion. These 
parts rapidly contaminate the oil with 
much metallic grindings or sli 
cut the bearings rapidly, especially the 
babbitt, and throw the gear teeth out 
of alinem 

By draining the ease, flushing with 

kerosene, and refilling every six months 
with fresh oil, the life of the axle is 
doubled.—G. A. Luers. 


Another Use for Old 
Inner Tubes 


made from an 18-in. piece of a 


discarded inner tube; the 4!5- or 5-in, 
sixes are preferable. If possible, use 
| the place where the tube has been set 

together as the top of the bucket. The 
lower 3 in. is slit in four places, then 
turned under 


| and cut so that HANDLE 
| the, sees fit = 
perfectly and i re 
| Foren a nearly — 
flat bottom. 
Now treat | 

these edges as A 

you would a 

cut in an inner 

tube when le 

bout to repair fupece 
it; while the (| neve 
cement is dry- 

ing, cut tWO 4 side and bottom 
Tby 1 in. strips view of the bucket 

of patching 

material and apply them over the | 
edges. Also cut two 1 


wide. Apply a thin coat 
the gummed side of one, starting 2 
from the one end and stopping 2 in. 
from the other. When sufficiently dry, 
press the two 12-in. strips together, 
‘They form the handle and are attached 
to the upper end of the bucket by 
cementing the tube between the loose 
ends. 

To make pouring easy, a lip should 
bbe cut on the coneave side of the tube, 
and if desirable one of the strips at the 
bottom can be cut 10 in. long and 
attached. It also aids in pouring. A 
| bucket 15 by 5 in. expands with the 
weight of water enough to hold 14 
gal. with ease. 


| 
How to Make a Drill-Press | 


for the Bench 
‘VARIOUS pieces of wrought-iron 
pipe and pipe-fittings as shown 
prov conjunction with an elec- 


trie hand drill, a substantial bench type 
of drill-press from which the hand drill 
can be removed readily when desired, 

This will apply to practically any 
type of electric drill with a detachable 
or screwed handle. With a drill of the 
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rigid-handle type a bolting fixture to 
attach to the handle ean be made when 
desired. This drill fixture consists 
mainly of 8 pipe flanges, 2 elbows, and 
5 “tees” joined with screwed sections 
of pipe of a size corresponding to the 
attachments used. 

‘Two pipe flanges secured to the side 
wall are the supports. A third flange 
screwed to a section of pipe is a re- 
movable 

The sliding on the vertical 
pipe and the vertical attachment above 


Sever 
Beetmic 


Secron 


> eo 
—Suiong Fit 


ser senew 
“RANGE 


‘Build this drill. press from pieces of 
pipe-fittings and an electric drill 


the drill prevent lateral movement. A 
simple lever, which increases the pres- 
sure on the drill above that applied to 
the end, is the means of feeding the 
drill point into the work. This attach- 
ment affords the maximum usefulness 
of the drill with only a slight expendi- 
ture for material and the time neces- 
‘sary to assemble this.—G. A. LUERS. 


Tin Can Rain-Pipes to 
Save Money 


ERY good rain-pipes or leaders 
can be made of tin cans. The 
first step is to remove the top and the 
sh ean. The solder can be 

by putting the cans on a 
hot stove. After the tops and bottoms 
have been removed one end of each 
can is expanded slightly so as to receive 
the end of the next ean. The cans are 
then soldered together, a little extra 
solder being applied to the joint at the 
side which may have become weaken- 
ed during the 

melting away 

1 of the top and 


7 bottom. | As 
i means each can is 
i TINCANS soldered to 
! the other it is 
|! given a coat 
| srr St paint inside 
TIT sctiSeeo and out. In 


|| this a 
very durable 
rain-pipe is 
i formed that 
7 answers every 
J purpose re 
quired. — S. 
LEONARD 
Bastin. 


Saanich 


American Championship on a Dayton 


Pitted against the world’s best, Art Spencer and his Dayton Bicycle 
‘came triumphantly through the long grueling test at Newark, N. J. 
both man and machine singled out as worthy of absolute lender- 
ship through sheer demonstrated merit. 


Spencer's skill pluck and endurance counted heavily in the reat 
vietory. But in his Dayton he had a smooth-running, fastlying 
mount—backed by the sturdy Dayton construction that assures 
maximum speed with unfailing dependability. Ride the 
bike that the American ion rides. Write to- 
day for new 1921 catalog No. 44. It contains a full page 
portrait of Champion Art Spencer iis racing togs. 


Dayton Bicycles. 


(Cycle Division. THE DAVIS SEWING MACHINE CO., Dayton.Ohio 


| CONSTRUCTION OF INDUCTIONCOILS 

and Transformers, By T.S. Cuxtis, Open 

{Ind closed core traneforuvers are both taken up. 
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Make a Tapping-Machine | [Big PROFITS IN WoLCANiZiNG 


at Home 


YOU don't have to purchase a high 
priced tapping-machine if you 
adopt the idea shown in the accom- | 
Panying sketch. 

Rig up on a bench a piece of iron of 
the shape shown, place through this a 
shaft with a handle and you have a 
tapping-machine. The square end of 
the tap fits into a square hole of the 


We FAP ROWKE on USE 
( 


h tapping to do, you 
le machine a great help 


tap-holder sleeve. With this machine 
you can tap all sorts of work at very 
little cost. The sleeve that holds the | 


tapisremovabie, sothat different sized peONTSE 
ends to suit different sized taps can be 
used. 
This simple machine means added Standard Underwoods 
production wherever holes have to be 5- Year Guarant. 


tapped, and, what is more importa 
it means fewer broken taps. 


A Special Stand to Fa: 
Car-Repairing 


small repair-shop it is not 
convenient or practical to 
have a work-pit or a permanent ele- | i, Me 1.0 9 Win 
vated platform for removing the auto- Ps Correll Cog 
mobile far enough above the floor to 

ative free and easy access underneath. 
A stand that is portable and on which 
‘an automobile canbe placed in an | 
slevated position is shown in the 
accompanying illustration. 

Tt consists of two longitudinal rails 
of wood, 10 ft, long. A center support 
with two pivots about 24 in high fa World's Best 
a trestle on which the automobile is | journal 
pulled by means of a winding-bar, Poultry Jo 


A Mistietion 2Oc 


edt yah renee 


a re 


Sesenanis 


Repairs are made much easier if the 
automobile stands on this trestle 
above the floor 


crank, handle, and rope, with a hook 
to attach to the front axle of the auto- | saapre wimmess THLERHONES Avo HOW TO MAKE 
mobile. Two fixed blocks on the for- | Sts Ai. gd ge ig ree 


|. ward ends of the rails with two swing- BS Wen sete Bice oe Vee 
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ing blocks on the rear ends rigidly 
support the automobile after it is 
pulled into place and the forward end 
lowered. 

On account of the angle of the in~ 
cline and the possibility of over-run- 
ning, the winding-drum should be the 
means of getting the automobile on the 
rails, Two wedges forward nailed in 
place will prevent the automobile 
from creeping to the front. Wedges | 
are also placed under the rear wheels. 


‘When not in use, the parts are 
readily disassembled and placed 
aside. 


The Triangle in Dra’ 
Wood Grain 


"ANY draftamen, when they have 
‘oceasion to show the grain of 
‘wood in their drawings, like to have 
the grain more uniform than they ean 
draw it freehand. This is especially 
desirable in patent and other technical | 
or conventional drawings. 
‘The accompanying illustration shows | 
how a triangle may be shaped to 


Draftemen who find it difficult 
to draw wood grain may use a 
triangle for the work 


imitate wood grain. This can be done 
with an ordinary penknife. Care must 
be taken to leave intact about 14 in. of 
each end of the triangle side to be cut 
(see the sketch), in order that the wavy: 
side will be 90 degrees to the other side 
of the triangle, thereby leaving the 
angle perfectly true. 


A Mixture for Hardening a 
Soft Grindstone 


JOSSESSING 1 grindstone which 

‘was soft and had deteriorated with 
age, I hardened it as follow 

‘Take 22 parts of rock crystal and an 
equal quantity of minium to 60 part 
of powdered glass, 1 part arsenic, 
parts of saltpetre and 15 parts of cal- 
cined borax. 


FTER having been at work 
all day, standing on your 
feet, lifting heavy weights or 
“sloshing” around in the wet 
on a rainy day, it's a good thing 
to have a bottle of Sloan's Lini: 
ment handy at home or in the 
shop. 
Apply it freely, without rub- 
bing, to the strained muscle, 
rheumatic joint or aching back, 
and quickly comes grateful 
warmth and relief, 


For 39 years, Sloan's, the 
World’s Liniment, has bees the 
enemy of rheumatic pains, neu- 
ralgia, lumbago, and the hosts 
of “external” aches and pains 
that lie in wait for the person 
exposed to the weather or subject to 
heavy and continuous work, 


‘Three sizes—the bigger the bottle 
the greater the thrift. The largest 
size contains six times as much as 
the smallest. 


35c., 70c., $1.40 
All Druggists have 


HiGiit 


Linimén 


Hoe 


NEEDED NOW 


‘This should then be made into a 
paste with water, and applied to the 
stone, after which soft stone will be 
rendered so hard as to emit sparks 
when struck with merely a pocket- 
knife. 

Soft building stone, deterioratiny 
through weathering, may also be simi- 
larly treated.—GroncE H. Honpen. 


A Big Raise 
in Salary 


Is Very Easy to Get, If You 
Go About It in the Right Way 


‘You have often heard of others 
who doubled and trebled their 
salaries ina year’s time. You 
wondered how they did it, Was 
a pull Don't you think it, 
When a man is hired he 
paid for exactly what he does, 
no sentiment in 

acing for the future and. knowing 
Iwi todo at the right time that 
Goubles and trebles salaries, 


Remember When You 
Were a Kid 


felicia rere 
ie? You thought that 
never learn and then—all, 


Ming ch if you 

ee tha wai mot thin and get 
2 money in ho excep. 

tion tothe rule you know how. 


We Will Show You How 


Without loss to you a ingle working 

four we ca eat wears way 

stgecess and umber 
Erne po 


of men in Histed, 
are enjoying their salaries because of 
ou help™we want (9 lp you Make 
check on the coupon against the job 
Yoajwant and we will help you met it 


ite or print your name;on the coupon 
snd send fein today. 

American School of 

Dew oar ‘Cheng ly U.S.A 
‘American School of Correspondence, 

Deve: 273, Chicago li 

1 ant fb checked — well me how to wet 
Ar op etn 


A Good Way to Cool Milk 
Without Ice 


'N the absence of iee, the common 

method of cooling bottles of milk 
‘and other foods is to set them so that 
the water flowing from the faucet falls 
upon the top. If it is a bottle of milk, 
the water spatters and but little flows 
down the sides of the bottle, If the 


If you have no ice-box, put the bottle 
lunder the cold-water faucet 


bottle is placed so that the stream of 
water strikes only one side, the process 
of cooling is even slower. 

In the accompanying illustration a 
scheme is shown which works well. If 
a.small cup or butter-saucer is inverted 
over the top, and then placed under the 
faucet, the water, when turned on, will 
run down all sides of the cup, and, 
upon reaching the lower edge, flow 
under and directly onto the bottle, If 
this is tried, it will be seen that the dish 
and bottle may be placed in such a w: 
that water flows down the sides uni- 
formly.—DaLe R. VAN Horn, 


Eliminating Coupling Noises 
in Your Engine 


UTOMOBILE generators and 
magnetos are driven by coupling 

from the water-pump shaft. 
the coupling is new and all 
ices are fitted tightly together, 


it works quietly and efficiently; but 
after being used 
phoma some time, it 
, {makes chatter- 
ing or squeaking 

noise. 
To put in a 
new couplingisa 
— 7 verydificultjob, 
as the magneto 
SEELEY ust be remov- 
ed-and timed 


over after the new couplingis inserted. 

An easy way to overcome this diffi- 
culty is to make a small leather cover 
to fit over the coupling. This can be 
clamped into place by two tin clips 
bent up and held by two small bolts, 
as shown in the illustration. A small 


hole is made in the side of the cover to | sader suom 


allow the tip of an oil-can to: be 
inserted, 
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Marking Metal Surfaces in 
an Accurate Manner 


HOULD you need to mark, or 

graduate any flat metal surface, 
Took at the illustration and you will 
discover about as simple a method as 
can be found, yet accurate in every 
way. 

Grind your chisel point to the shape 
shown, then fasten an or 
to the portion of the piece you want 
marked. The 
rest is easy, 
for with the 
spring piece 
A, which rests 
‘on each grad- 
uation of the 
scale, you can 
lay out what 
ever divisions 
you desire. As 
you hit the 
chisel on the head with a hammer and 
make one mark, it becomes second 
nature after a little practice to move 
the spring part A along to the next 
indented mark on the scale.—J. W. 
Moone. 


‘The spring permits 
the marker Yo move 
from one gradation 
to the next 


How to Flare Copper and 
Brass Tubing 


'T is always desirable to flare the ends 

of copper or brass tubing when 
fitting it for attachment to carburetors, 
ete, Many motorists, however, are not 
80 fortunate as to possess any of the 
special tools on the market for flaring 
tubes and fear to damage the end of 
the tube by trying to do the job with 
ordinary tools at hand. 

‘A very good method to flare tube 
ends consists in boring a block of hard 
wood 2 in. thick, 2 in. wide by 4 in. 
Jong, and with a 5/16-in. drill tocut the | 
block in two with a fine saw. This 
forms the clamp for holding the tube 
between — the 
jaws of the vise, 
the tube being 
inserted in the 
hole, and then 
allowed to pro- 


ject about 
4 in, at the 
top. 
Now, an o- 
dinary fathead 
wood screw 
with a body | 
diameter _per- | 


mitting it to fit 
loosely’ in. the 
‘tube is dropped 
in the end of 
the tube and 
then tapped lightly with a hammer. 
With each blow the screw will turn 
slightly. After afew taps the tube 
will be evenly and accurately flared. 

If the tubing material is too hard to 
be worked by this method, it may be 
softened by heating it in the furnace 
or over a gas flame until it is red hot 
and then quenching it ina bucket of 
cold water. 


The split block 
holds "the tubing: 
the taper of a screw 
hhead does the faring 


Business 


Don’t stay a Low-pay 
man wishing for a good, 
steady income to come through 
lucky breaks. Make your own luck, ‘Take a short 
cut to top pay right now. Come to Une world-famous Rae Auto 
Tractor School.” In'6 to 8 weeks Henry Rahe will fit you topiek 
sur job in the Automotive Business—the one business that needs 
‘ove inen than ever and pays the biggest money. Hemember, it's the 
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ROY C. CLAFLIN, Pres, 
COLUMBIA SCHOOL OF DRAFTING, 
77, Washington. D.C. 
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An Adjustable Magneto Coupling 


‘HE usual means provided for mak- 

ing magneto adjustments on most 
old types of gas-engines still in service 
—and on many present types—is by 
two adjustable flanges on the drive- 
shaft. One of these flanges has two 
or three bolt-holes drilled through it, 
and the other has corresponding 


elongated slots. By loosening the bolts, 
slightly turning the slotted flange, and 


‘K-20 HOLES 
CQUALY SPCR 
ries 
One of the adjustable flanges has 
twenty, the other eighteen holes, 
‘equally spaced 


tightening up again, the magneto is 
synchronized to give its spark at the 
proper instant. 

‘The disadvantages of this system 
more than outweigh the advantages. 
While it is possible to adjust exactly 
to any desired point, the flanges often 
slip while in operation as they are held. 
in adjustment only by the grip of the 
nuts and boltheads. 

‘The accompanying drawings show 
a flanged connec*ion that can be ad- 
justed near enough to any desired posi- 
tion for all practical purposes, and 
which cannot slip. Figure I shows two 
flanges drilled for two connection bolts 

flange A has 20 holes, and flange B 
18 holes. Figure 2 shows the manner 
of attaching these flanges to the mag- 
neto drive-shaft by the usual practice 
of pinning one flange and fitting the 
other with a feather key to allow for 
endwise adjustment. 

In Fig. 8 the relation of the holes 
in the two flanges is shown. The 
flanges are placed so that the opposite 


holes at A and A are in alinement 


ready for the connecting bolts. The 
holes at B and B can be brought into 
alinement for connection by a very 
slight turn of either flange. A slightly 
greater turn will line up the next pair of 
holes, and so forth, so that very nearly 
any desired adjustment can be made. 


To calculate the value of the smallest 
possible adjustment it is only necessary 
to find the angular difference between 
consecutive holes in the two flanges. 
‘Thus flange A (Fig. 1) has the holes 
spaced 360+20, or 18° apart. The 
holes in flange B are 360-18, or 20° 
apart. The smallest adjustment that 
can be made, then, is 20-18, or 2° for 
consecutive pairs of holes. By turning 
two spaces, an adjustment of 4° can 
be made, and so on around the whole 
cirele by intervals of 2°. Two disks of 
cardboard cut out and punched as 
shown will illustrate the principle 
involved better than any umount of 
description. 

‘Twenty-hole and 18-hole flanges are 
taken only for illustration. If closer 
adjustment than 2° is required, flanges 
with larger numbers of holes’ ean be 
used, the only limit being convenience 
in the diameter of the flanges. 

For a 3-bolt connection, the num- 
bers of holes in the two flanges must be 
consecutive multiples of three. In 
general, if the number of bolts desired 
be represented by b, the number of 
holes in the two flanges will be b'x n 
and bor+1), where » is any whole 
number selected for convenience. Also 
the smallest angular adjustment pos 
sible for given values of b and n will be 


«= 360 —_360 
te Fine 
which simplifies to the form 


=e. 
bn oD 


Luminous Minnows Made 
at Home 


S is well known, the “glowing 
lure’*is one of the deadliest forms 
of artificial minnows that one uses on 
bass and other fish. ‘These phosphor- 
escent baits are used at night, for it is 
from six o'clock in the evening to very 
near midnight that the bass are strik- 
ing the lure at the best. This is ac- 
counted for by the fact that during the 
hot days of summer the fish feed’ at 
night. The glowing lure in the water 
seen and on the impulse of the mo- 
ment are seized by the fish. 
ledge of how to color and 
jal minnows glow at the 
same time is known to comparatively 
few. If the following directions are 
pursued, no trouble will be had in pro- 
ducing minnows equal to the best on 
the market. Four colors with the 
glowing combination are _ given, 
namely, orange, green, blue, and white. 
To produce ‘the orange coloration 
with the glow to it, take 46 parts of the 
best spar varnish, and mix with it 17.5 
parts of prepared barium sulphate; 
add one part prepared Indian yellow; 
also 1.5 parts prepared madder lake, 
and 38 parts of luminous calcium 
sulphide. This gives excellent results, 
For green take 48 parts of the best 
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spar varnish; add 10.2 parts prepared 
barium sulphate. Add 8 parts green 
chromic oxide, and add 34 parts lumin- 
ous calcium sulphide. For blue take 42 
parts of spar varnish, 10.2 parts pre~ 
pared barium sulphate; add 6.4 parts 
ultramarine blue; add 5.4 parts of 
cobalt blue; add 4 parts luminous 
calcium sulphide. For white, use 
silica and whiting, and with this mix 
in a sufficient amount of spar varnish; 
then add a goodly portion of luminous 
calcium sulphide. It is a good idea to 
give the minnows several coats of the 
paint as this gives a good coating. Old 
minnows can be sandpapered down 
and treated so that they appear like 
new.—ROBERT PAGE LINCOLN. 


To Successfully Photograph 
a Blueprint 
= 
graph a blueprint is familiar with 
the unsatisfactory results that are ob- 
tained by the usual apparatus, regard- 
Jess of the detail in the original. The 
following method will be of interest, as 
remarkable results ean be obtained, 
‘A.red ray-filter should be used in the 
camera and the exposure made on a 
plate that is sensitive to red light. Pre- 
cautions must be taken in developing, 
as the ordinary dark-room lamp will 
ruin the red-sensitive pl Accord- 


ingly, this must be done in darkness 
or with the aid of a special color- 
screen on the lamp. 


When the red- 


ints can be photographed by using 
yyelter andi a red-sensitive plate 


sensitive plates are bought, it is easy to 
obtain the proper lamp-sereen of a 
complementary shade of green. When 
such is available, it is safe to perform 
the development by this green light as 
no ruinous effect will be produced upon 
the special plate. Care must be used, 
however, to obtain the shade of green 
that is exactly complementary to the 
red-sensitive plate that is used. After 
a certain amount of practice one will 
find no difficulty in developing in dark- 
ness. 

By this simple method it is possible 
to make from even weak blueprints 
clear reproductions that actually re- 
semble engravings in regard to detail. 


RY one who has tried to photo- | 
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Sectional Garage 


By George M. Peterson 


SOE RCTON FRETS Hi 


pro 


IT you own an automobile and intend to build a garage for it, you will save part 


of the cost by building it in accordance with these drawings and specie 


HE illustrations herewith show a 
very easily built sectional garage 
which will be appreciated by those 
who have tried to get a contractor to 
build one for less than two or three 
hundred dollars. 

The drawings give all of the infor- 
mation to frame this building, but the 
exterior sheathing has been omitted 
purposely. The garage may be covered 
with shiplap sidi siding, corru- 
gated iron, or slater’s felt, but the most 
desirable materials would be either 


HEN a snapshot is 
group, some one has al 

omitted from the group in order that 
he may operate the camera. The fol- 
lowing arrange- 

ment makes it 

possible to include 

‘every member of 

the party without 

pulling a string. 


the lever of the 
shutter release, 
and slipped over 
the camera handle 
or some conve- 
nient projection, 
thus holding the 
lever up securely. 
Then a rubber 
band is slipped 
over the lever in such a manner 
that it pulls downward on the lever. 
‘The band is stretched around the 


camera and fastened in the same man- 
108 


the string, it will release the shutter, 


corrugated-iron siding and roof, or 
shiplap sides and a prepared tof. 
Corrugated iron may be nailed directly 
to the studs and rafters, but for pre- 
pared roofing the roof will have to be 
covered with boards and the roofing 
placed upon them, The shiplap siding, 
if used, may also be applied directly 
to the studs. 

The side elevation shown in the 
sketch shows lap siding and a prepared 
roofing which makes a garage fit for 
any location. 


A Simple Automatic Camera “Snapper” for All 


ner as the string to the lever of the 
shutter release. 
A coin is placed under the string to 
protect the camera surface, and the 
camera is now 
ready to be placed 
on some conve. 
nient object, such. 
as a stone, post, 
ete., and focussed 
fon the group. A 
lighted cigarette 
or a piece of punk 
is then placed 
on the string in 
such a manner 
that as it burns 
away it will burn 
the string. This 
gives the person 
Preparing the 
camera sufficient 
time to take his 
position in the 
group before the shutter is released. 
‘When the string burns through, the 
downward pull by therubber band snaps 
the shutter—Georce FREDERICK. 
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Locking Tool Compartment 
with Drawer Lock 


T is frequently desirable to provide 
‘compartment under the work- 
bench for tools and equipment too 
large for the bench drawer. 
‘When this is done and it is desired to 
lock the compartment for safeguarding 
the tools, a method that does not 
involve the purchase and installation 


sect oenwee 


When the drawer is locked, it auto- 
matirslly locks the tool compartment 


of a special or extra lock consists of 
having an extended metal plate 
attached to the under side of the 
drawer that will butt against the 
compartment door as is shown in the 
illustration. ‘The door can be swung 
‘on hinges to open to one side, or the 
hinges can be placed next to the floor 
‘and the door swung down. 

With this method only the one key 
and lock are required. —G. A. LUERS. 


How to Repair that Sagging 
Garage Door 


ARAGE doors have a habit of sag- 
ging after a time, making it diffi- 
cult to close them properly or else 
necessitating their removal and plan- 
ing off the bottom. Unless the door is 
small or exceptionally well made, plan- 
ing the bottom affords only temporary 
relief. 

‘An easy way to effect a permanent 
cure for this trouble is to drive two 
spikes in opposite corners of the door 
as shown and connect them with a few 


lengths of strong wire. Place two 
blocks of wood under the wire, forcing 
it out a few inches from the door. Take 
a third spike and insert it between the 
strands of wire and twist the wire with 
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| Learn Drafting 


Employers everywhere are looking 
for skilled drafismen. ‘They are offering 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
for Architecture, And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at hom 
spare time. For 29 years the Inte 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
‘han 200 other subjects. ‘Thousands of 
boys have stepped into good positions 
through I. C. S, help, but never were 
‘opportunities #0 great as now, 


Let the LC, S. help you. Choose 
the work you like best in the coupon, 
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Don’t let it slip by, Mark and mail 
this coupon now. 
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the spike This will act as a tumn- 
buckle and draw the bottom of the 
door up. When sufficient clearance is 
obtained, drive the center spike into 
the door and you have a permanent 
repair. In eases where the door has 
sagged to a great extent, it is better | 
to give the wire only a few turns every 
day until proper clearance is obtained. 

| 


Carrying Excess Luggage on 
the Automol 


ERE is a simple method for carry- 
ing extra suitcases or other bag- 
gage on an automobile when equip- 
ment is not provided for the purpose. 
On the front end of the running- 
board six small strap loops may be 
fastened by wood screws. Two loops 
are set in at the rear edge of the board 
about 20 in. apart. Another two 
set crosswise on the board, a conve- | 
nient distance apart. ‘This is governed 


By using this method you can materially 
increase the carrying space of your car 


by the size of the package that is being 
considered. The remaining two are 
located at the front edge of the boat 
on its under side. The reason for 
is that it permits the parcel or baggage 
to overhang the board. Cord or straps 
can be arranged to 
bundle, the ends 
the loops in a convenient manner, 


A New Emergency Ford 
Valve-Grinder 


HERE a regular grinder tool for 
rotating a valve of a Ford or 
similar type of automobile is not avail- 
able, an impro- 
vised tool ean be 
made in a few 
minutes from a 
5-in. section of a 
hoe- or broom- 
handle and 2 
nails or 3/32-in. 
drill-rods. 
Drive thesteel 
pins into the 
handle firmly, 
cut off evenly, 
and bend the 
Points out to 
correspond with 
the holes 
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A Substitute for a Broken 
Valve-Spring 


ISCOVERING that the jerky 

action of my automobile was | 
caused by a broken valve-spring, I 
immediately decided I must tie the 
valve-stem to prevent it from falling 
into the cylinder. While preparing to 


will aerve na a broken valve «pring 
tie the'stem, it occurred to me that a 
strong rubbor band might do the work 
of the coil-spring, at least temporarily. 
‘The rubber band X, as shown in the 
illustration, was attached to the tie-rod 
directly above the cylinder block and 
the lower end of it was attached to the 
notched end of the valve-stem. To my 
surprise, this substitute worked per- 
fectly and wus used for nearly a week. 


How to Change Blue Prints 
to Brown 


EVERAL years ago I was making 
quite a number of photographic 
blueprints. Hearing of a way to 
change them from blue to brown or 
sepia color, I tried it with splendid 
success, and the prints are still as 
bright and clear as when first made. 
Get an ounce of tannie-acid powder 
orerystals. Put into a clean bottle and 
add just enough water to dissolve 
nearly all of it, There should be a 
little left undissolved in the bottom of 
the bottle; this gives a saturated solu- 
tion of tannic acid. 

‘Add one teaspoon of ammonia to 
fone cup of cold water; pour it into a 
‘tray or other flat dish. | Have the blue- 
print wet, then put it into the am- 
monia water until it is bleached to a 
dingy white color. Then dip it into 
clean cold water, and put into a tray 
containing the tannic-acid solution. 

‘The picture will soon appear, just as 
on developing paper. When a deep 
brown in the darkest places, remove 
and wash well in running water. 

Blueprints that have been over- 
exposed so that they are blue all over 
will be all right when redeveloped this 
way if care is taken to remove them 
from the tannic-acid solution as soon as 


they are sherp and clear, and at once 
wash them well.—Coa HastiLton.. 


TRADEMARKS 
COPYRIGHTS 


| SPECIAL OFFE! FREE OPINION AS TO 
PATENTABLE NATURE 
Before disclosing an invention, the inventor should write 
for our blank form “Evidence of Conception.” This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 

1 


Our Three Books Mailed 


Free to Inventors 


Our Mlustrated Guide BOOK 


HOW TOOBTAIN A PATENT 

‘Sent FREE on Request 
Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countri Write for our illustrated Guide 
Book on Foreign Patents, 


SPECIALIZATION Our Staff 


id of on is 29 vast that it is impousible for any one man to become an 
ll the diferent classes of invention. "Only those practically akilled in the 
ie of rendering efi 


‘Each casei placed in charge of experts in the ‘clase in which 
the invention relates. = a ima 


THE VALUE OF YOUR PATENT 
Caled sh ge 


skilfully and thoroughly is evidenced by the many unsolicited letters of commenda: 
tion that we receive constantly from ou cients. We will nish upon request lists 
of clients from any State in the Union for whom we have secured patents, 


Our Ne 


York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


be tri foar basins we hv 


OR J. EVANS & CO. 


Patent Attorneys 
ict Oe Fert fe 
ee 


Gentlemen: Please send me FREE OF CHARGE your books 
| as described above. 


Address 


3) 
z 
3 
§ 
a 
3 
e 
i 
i 
9 
rey 
Beene eae: 


PATENTS 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


SECURE A PATENT, send for Our Guide Book, HOW TO 


GET A PATENT, sent Free on reques 
Send model or sketch and description of your invention and we 
will give our opinion as to its p= 


ete, 


patentable nature. H 


RANDOLPH & CO. 
Washington, D.C. | 


130 F St, No Wo 


Tells our Terms, Methods, 


‘Wilts tay tor pour 
nee nook’ 


PATENTS 


‘TRADE-MARKS. corYRicHTs 
Sp for our ire book 
of len tra 


Beale & Park tiie": & 


{e's ad st Ps Pe 


PATENTS 


Booklet Free Highest References 
Promptness Assured’ Best Results 


Send drawing of model (or preliminary 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
G24, F St, Washington, D.C. 


I. T. S. Patents 


Five yeaty ago, prac 

ord Eiyre Obs 

‘artes. buaeess 

% "iter lew en 
ta 


la"anecintes Se 


tially without capital J. 6 


= 
FOR SY; 
THIS FORMS 


SEND 


DON'T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


‘ropiep pourest 
ie bette Bln op 


Wt Cosco 
folcbtaltn of ‘patent abl 

Mont ynun renoeet Ask for them 

sata 


UNCASER 9p & ALL 


To the Man With an Idea 


1 offer a most comprehensive, ex- 
perienced, elficient service for his 
Prompt legal protection and the 
Sevelopment of his proposition 


214 Ouray Bldg. 
WASHINGTON, D. C. 
ig ame "Eder Cerin.” 


Popular Science Monthly 


A Bumper for the Private 
Garage End 


RASH! What was that? Just the 

hired man running the automo- 
bile into the back end of the garage. 
Another case of the brakes refusing to 
take quickly enough. 

The bumper, which is easily made 
and will prevent such happenings, is 
shown in the drawing. Two 2 by 4 
are cut 3 ft. long, and hinged, one to 
each studding, next the corner post at 
the end of the garage. A block of 4 by 
4 of suitable length is then nailed to 
each lower end and a stiff flat steel 

ing, bent to the shape shown and 
drilled for nails at the upper end, is 
placed behind each 2 by 4 in the 


bumper must 
be strong to prevent injury to the 
recklessly driven automobile 


manner shown, If tempered steel is 
not available, an old wagon tire cut in 
half will serve the purpose. 

The distance from the bumper to 
the wall will depend upon the stiffness 
of the spring and the size and weight of 
the ear, but if the lower side of the 
bumper rests about a foot from the end 
of the garage, and the springs are rea~ 
sonably stiff, there will be little danger 
of severely jarring or starting any of 
the studding from the foundation. 

‘The sharp corner of the 4 by 4, 
where it comes in contact with the 
front tires, may berounded slightly with 
a drawknife.—Daue R. VAN HORN. 


They Didn't Get Away 
with It 


JO Smoking! ‘The order was given 
IN aboard the Leviathan and_ most 
members of the crew observed it, A 
few, however, went quietly down to 
one of the lower holds and began to 
smoke. Two minutes later an officer 
walked in on them. 

How did he find out? The men 
puzzled over this while they went 
through a round of extra duty for their 
offense. It seems that the fire- 
detecting system gave them away. It 
consists of pipes leading from all the 
different holds to the bridge. A 
suction fan constantly draws a supply 
of air up from the holds to the bridge. 

‘Thus when the men began to smoke, 
a sample of it drifted before the eves of 
the officer on the bridge. 
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This Eraser Handle Is Made | 
of Bamboo | 


HE handle of this eraser-holder 

consists of a section of bamboo cut 
‘at the joint to insure strength. The 
Giameter of the butt is about 1 in. 
‘The slot is cut deep to allow the use of 
‘a full length new rubber. The slot is 
tapered from the thickness of the rub- 
ber at the bottom to approximately 


Split bamboo may be uted for making 
‘an eraser holder like that shown here 


fone and a half the thickness of the 
rubber at the points. A metal band, 
preferably of non-oxidizing material, 
such as German silver, shaped like | 
an open thimble, is provided, silver- 
soldered at thé joint to withstand the 
‘bursting strain when in use, 

‘Aside from the economy secured in 
the use of the rubber (notice the short 
length in the illustration), the greatest 
satisfaction is secured to the user by 
the absence of fatigue and finger- 
cramp whenever much erasing has to 
be done. —C. 8, BEARDSLEY. 


A Waterproof Light for 
Hunters and Automobilists 


HEN you are on a bunting ex- 
pedition or an automobile trip, 
there will often be an oceasion when 
you are in need of light. Matches can 
bbe carried in any pocket or matchbox 
and can be made absolutely water- 
proof if they are dipped in melted 
paraffin. In windy weather you may 
have some difficulty in lighting a 
match, but if 

you notch it as 
shown in the 


picture, 
difficulty 

practically van- 
ish. But a 


match does not 
burn very long, 
nor does it give 
much light. 

For eases of 
emergency, a 
candleattached | 
to the cover of | 
a shaving-soap box and carried in the | 
closed box to protect it, will be found | 
very convenient. When you need a 
light, unserew the cover and use it as a 
candlestick. Of course the candle cai 
be used only in a place where itis pro- 
tected from the wind. In the open 
air you will have to protect it by put 
ting it inside one of the old-fashioned 
mica lamp-chimneys open at the bot- | 
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‘man. A reference wotk on the production, 
transmission and application of compressed 

the selcction, operation and maintenance 
of compressed ait machinery, and the design 
of air power plants. Price, postpaid, £2.10, 
Popular Science Monthly, 225 W. 38th St, N.Y. City 
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HE panel de- 

scribed here 
will be found 
very useful for a 
small 


| and portable, but 
the electrical fit- 
tings must be 
bought from a 
reliable house 20 
as to cover un- jf 
derwriters' ree [\ 
| quirements. This 
apparatus can- 
not be used on 
alternating cure 
rent. 

Provide the 
following equip~ 
ment before 
startin 

1 drawing-board, 16 by 82 in, or 

larger 

L-ft. No. 14 rubber-covered wire 
| 1 fuse-block (plug type) and switch 

(double pole, single throw, 125 
volts, 25 amp.) 
1 self-closing box for same, with 4 
bushings 
4 or more plug fuses, 10 amp, each 
4 porcelain cleats 
1 porcelain knob 
2 porcelain tubes, 4 in. 
'2 lamp sockets 
2 connector plugs for flexible cables 
2 lengths of flexible cable, one long 

‘enough to reach from lamp socket, 

to panel, the other to battery on 

automobile 
10 carbon lamps, 100 watts each 

(provided by the electric-light 

company) 

Asbestos card or paint, as desired 
37 screws, rubber tape, friction tape, 
soldering apparatus. 


charging panel 


If a drawing-board 16 by 
available, it will do, but it is 


ca 


re 
ype eer srl, 


u "You can easily build 
‘one like that shown here 
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Building a Simple Charging Panel 
By Robert A. Chandler 


not required by 
theunderwriters. 
If the board is 
not neat enough, 
it may be sand- 
papered withNo, 
00 grade and 
finished with 
varnish or shel~ 
Jae, 

Set the fuses 
next the line, and 
the switch so 
that if it falls 
(due to loose- 
nessof the joints) 
it will not close 
and cau 
trouble, Tt must 
be — completely 
covered by a 
metallic box 
which closes by 
its own weight or by a spring. 
Where the wires enter and leave, the 
holes must be bushed, ‘This is to pro- 
tect the insulation. 

Either weatherproof or rubber-cov- 
ered wire must be used. As the lamps 
give off considerable heat the weather- 
proof is best, but the underwriters re- 
quire rubber-covered wires when they 
are exposed to acid fumes. If the 
panel is to be used in a private garag 
and only occasionally, the weath 
proof will pass inspection, but in a 
public garage none but rubber-covered 
‘wire will be allowed. Size No. 14 is 
the smallest permissible. As it will 
carry 15 amp. safely, there is ample 
margin. Where a wire ends at a lamp 
socket or switch, the end should be 
turned over to form an eye for fast= 
ening. 

‘The lamp sockets are of the stand- 
ard type for house lighting. If» 100- 
‘watt lamp (32 candlepower, carbon 
filament) is screwed into one, it allows 
about 1 amp. of current to'pass. If 
only 14 amp. is required, an ordinary 
16 ~ candlepower 
(60-watt, earbon 
filament) lamp 


‘mal 
bs if 


small. If one is 
tobe made, have OM ruses 

it at least 18 by Desi Suion 
24 in. This 

should be paint- 


ed a dead black 
with lampblack 
and shellac, as it 
makes it" less 
trying on the 
eyes. White paint 
makes a neater 
appearance, but 
white enamel 
gives too great 
a glare. Some 
electricians use a 
thin sheet of as- 
bestos card over 
the whole sur- 
face, as it di- 
minishes the fire 
risk, but this is 


us 


ean be used, but 
this is seldom 
required, as a 
variation of 1 
amp. is suff- 
ciently close for 
this work. Be 
sure to use car 
bon lamps, as 
they permit more 
current to pass. 
More sockets 
may be added if 
‘a greater charg- 
ing capacity is 


15 can be sup- 
plied by a No. 14 
wire. No. 12 
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wire may be used with 20 sockets for 
supplying 20 amp. of current. 

Note that the wires must nowhere 
come closer together than 23in. The 
cleats keep them at this distance and 
2 in. away from the board. Where 
one passes under another, a porcelain 
tube must be used. Tape the ends 
securely so that the tube will not shift. 

‘The two cables used to supply cur- 
rent to the panel and to connect with 
the battery should be of the twin type, 
carrying two wires, and heavy enough 
to stand rough usage. Twin lamp 
cord is too light. Each should be pro~ 
vided with a connector plug so that 
the panel may be moved from place to 
place as required. 

Having finished the board to your 
satisfaction, notify the electric-light 
company and make requisition for the 
lamps. 

‘Having chosen the lamp socket to 
supply your panel, follow the line back 
and note the size fuse on that branch. 
‘This is usually 6 amp. If 10 amp. are 
to be used at the board, and some of 
the lights burn as well, the fuse wi 
have to be large enough to cover this. 
Do not use more than 15 amp. on the 
line, as that is all the wire should earr 
After charging, replace the 6-amp, fuses. 


Find the Wire Polarity 


It will now be necessary to find the 
polarity of the wires that run to the 
battery. Provide a tumbler of water 
and drop # half-teaspoonful of elec- 
trolyte into it from the battery, using 
the hydrometer syringe. This is to 
make it a better conductor. A pinch 
of table-salt may be used if it is ineon- 
venient to use acid. Now place the 
two wires in the solution, keeping. 
the ends slightly separated." The one 
which gives off bubbles is the negative 
and should be left unmarked. ‘The 
other is the positive, which should be 
marked in some unmistakable man- 
ner—by a piece of tape, string, or a 
Kenot tied in it, ‘The polarity should 
bbe tested every time the panel is eon- 
nected to a different socket. 

For charging, connect positive of 
panel with positive of battery and nega- 
tive with negative. ‘The charging rate 
is given on the side of battery, as, 
“Start 15 amp., finish 5 amp.," or what- 
ever it may be. This is obtained by 
serewing in as many lamps as required. 
‘Those that ure passing current indi- 
cate it by lighting up, so that we have 
an easy way of knowing the rate at 
which the battery is charging. If the 
cells bubble over, we unserew a lamp 
at a time and reduce the charge. 

If two or more batteries are to be 
charged simultaneously, they must be 
connected in series (positive or nega 
tive), Then the positive of the en’ 
battery is connected with the positive 
of the panel, and the negative of the 
battery at the other end is attached to 
the negative of the panel. If the two 
are to be charged at different rates, 
the two banks of lamps can be con 
nected with them as shown in Fig. 2. 
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Make a Xylophone in Your Own Home 


F you like xylophone music, it will 

pay you to make such an instru- 
ment in view of their present high 
cost. The frames must be made first. 
Use hardwood strips 5g in. thick and 
cut to the dimensions given in the de- 
tail diagram. One of the frames is 
243 in, high, the other 313 in. Saw 
the ends at an angle so they may be 
mitered. Glue a double layer of thick 
felt lengthwise along the top edges to 
within 2 in, of each end, The bars 
are to rest on the felt. 

‘These bars are made from strips 
of hardwood flooring. Saw off the 
grooves and tongues from each side of 


DaiLL FoR ne 


1¢ for yourself accord. 
ng to directions. Your ‘neighbors will 
appreciate it 


Make a xy! 


the strips and plane them smooth. 
Bevel the two top edges slightly and 
round them off with sandpaper. No 
specific directions can be given for the 
length of the bars for the various notes, 
as it differs with the kind of wood 
used, The length of each bar is to be 
determined by trial. Cut several 
pieces from 34 ft. to 114 ft, in length 
and lay them on the felt on one of the 
frames. By striking them with the 
handle of a serewdriver you can de- 
termine their pitch, comparing each 
tone with the corresponding note on 
If the tone of the bar is 

ly true, it must be tuned. 
Planing off the ends raises the tone. 
Af the tone is too high, tune it for the 
next higher tone on the piano. Label 
each bar properly tuned with the note 
it represents. Cut enough of these 
strips or bars for the 32 notes of the 
instrument, which has a range of two 
and a half octaves. Figure 2 shows a 
suitable seale of notes for such an in- 
strument. The high G corresponds in 
pitch with the highest G on the piano. 
‘After all the bars corresponding in 
tone with the white notes on the piano 
are cut, lay them on the lower frame 
in their consecutive order, space them 
evenly, and arrange them so that the 
distance between the notes will be the 
same on the whole frame. Now, with 
a long straight edge, draw aline along 
all the bars, above the middle of the 
pieces composing the frame. Make a 
punch mark in the frame halfway be- 
tween the bars and insert a screw-eye 
in each hole capable of holding a 34-in. 


rope. Remove the bars and drill 
holes through each bar to correspond 
with the lines marked on them. Re- 
place the bars and fastening a piece of 
44-in. rope to one end of the frame 
with a couple of staples, string the 
rope through each bar and screw-eye. 

At the end of the frame turn to the 
other side and fasten the bars on the 
other side in the same manner. Next 
set the other frame side by side with 
the one already completed, place on it 
the bars corresponding with the black 
notes on the piano in their respective 
order, and fasten them just as the bars 
representing the white notes were 
fastened. Then turn both frames 
face down and connect them by strips, 
1g in. by 2 in., 90 that the bars of the 
second frame overlap but don't touch 
those of the first. Cut these strips 
with the saw halfway between the two 
frames and connect them by hinges. 
‘The instrument can then be folded 
and is easier to carry. 

Varnish all woodwork, which will 
improve the appearance and durabil- 
ity of the instrument, Mallets for 
playing the instrument may 
by drilling holes in two wooden parlor- 
croquet balls and inserting a wooden 
handle in each. If you wish, you may 
obtain hard rubber mallets’ intended 
for this purpose at any near-by music~ 
store.—CARL CHASE, 


Steam-Heated Sidewalks 
Will Clear Snow Away 


URING the winter reason, 


especially when there is heavy 
‘snowfall, a steam-heated sidewalk will 
save a great deal of time, labor, and 
expense which would otherwise be 
necessary for removing the snow. 

‘As shown in the illustration, the 
steam-pipes are laid in the cindey-bed 


VENT TAA 
sot view of Sict waLM 


of the sidewalk before the concrete is 
put on, The more coils, the better it 
will be. The pipes should be of gal- 
vanized iron, 

The bleed and vent traps do not 
necessarily have to be in the sidewalk, 
but may be placed in the basement, 
connected with the pipes by the bleed- 
pipe, and provided with an air-valve to 
Telease the condensed water and air. 
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Correcting a Defect in 
an Automobile 


\UTOMOBILE owners may gain a 

valuable suggestion from the 
Geseription of the method I used in 
correcting a defect in the coupling of 
an automobile. 

The car was equipped with plain disk 
couplings with leather insert, which 
connected the generator with the pump 
‘on one hand and the magneto on the 
other. We found it practically impos- 
sible to keep the back lash out. ‘There- 
upon we took two silent chain-gear 
wheels and cut these in two, placing 


Silent chain-gear wheels, sawed in 
half and coupled by chain, corrected, 
a defective coupling 


each half on its respective shaft and 
placed the chain around the two 
halves. ‘The chain, after being con- 
nected, holds the two halves of the 
wheel together and acts (to some ex- 
tent) ax a universal joint, at the sa 
time making a much finer adjustment 
for the timing of the magneto. 

We have tried these couplings out 
for five thousand miles, and there is 
not the least bit of the lost motion 
that is usually to be found in other 
couplings. —H. R, SPENCER. 


Electric Wires Connected 
with a Cotter-Pin 


HERE. electrical connections 

must be made and remade in 
wires carrying relatively small cur- 
rents, the ends of the wires may be 
slipped through the loop or eye of the 
cotter-pin—soldered and twisted to 
make good contact, and taped. 
ends thus equipped may be quickly 


Cotter-pins may be used for making 
wire connections 


attached to other w' 
posts, or to each other by simply slip- 
i¢ the fork of the cotter-pin over the 
wire and sliding the washer forward to 
lock it. 

Wire ends <o equipped may be used 
and reused without becoming frayed. 


rd 


to binding- 


| line of electrical werk you like bes 


se Money oe 


ELECTRICITY 


There is a wonderful opportu- 
nity right now for boys who like 
electricity. Thousands of men 
from the electrical industry have 
gone into the service. But their 
work must be done. Boys who are 
ambitious and will train themselves 
in spare time can step into good 
positions and get experience that 
will give them a real start toward 
success in life, Good salaries are 
offered with rapid promotion, 


For 2 years the International 
Correspondence Schools have 
been training boys for success in 
clectricity and over 200 other sub- 
jects. They will help you prepare 
right at home for a position in the 


—or in any other work that 
peals to you. Thousands of boys, 
through I, C. S. training, have 
stepped into fine jobs, but never 
were opportunities so great as now. 


Let the I.C.S. help you. Choo: 
the work you like best in the cor 
pon below, then mark and mail it 
today. This doesn’t obligate you 
in the least, and it will bring you 
information that may start you on 
a successful career. This is your 
chance. Don’tletit slip by. Mark 
and mail this counon now 


TTERNATIONAL “caamesPonnEnce SCHOOLS 
RANTO! 
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11°x¥" Plain Peed, Price $260.00 
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9F and 11° South Hend Lathes are ft. 
ted with graduated Compound Rest and 
shar Autoiati: Log nal Pen Asto- 
tnatie Crose Feed or 

They are practical ni 


etn tok it et Ma 
Tiattery” ‘Service Station, or in-am 
hop where fine accurate work fy requited. 
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Gunpowder for Removing Heavy Bolts 


CENTLY a large manufactur- 

ing concern had oceasion to dis- 
mantle 2 heavy gas-engine, having a 
flywheel some 30 ft. in diameter. The 
tearing down of the engines proceeded 
without unusual difficulty until the 


‘The gun for removing heavy bolts 
and "the ‘recoil cylinder are ‘bere 
Shown in. working position, 


flywheel was reached. The sections 
of which the wheel was formed were 
separated, after some little difficulty, 
by heating the large keys which joined 
them until they expanded sufficiently 
to be driven out. But the real trouble 
was found in removing the hub-bolts 
of the wheel. These were 214 in. in 
diameter, and from 12 to 18 in. long. 
Many years of operation in a damp 
and dusty place had so cemented the 
bolts in place that they resisted the 
best efforts of a 0-ton jack which was 
provided for the purpose. After some 
delay, a 100-ton jack was obtained, 
and further attempts were made to 
dislodge some of the bolts by the use 
of the heavier jack in connection with 


South Bend Lathe Works 


stablabed 1906 SOUTH HEN, 1. 433. Mastioon 
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‘The further of the two cylinders is the 
gun which blew out the bolts; the 
‘hearer cylinder provided backing to 
take the recall 


the 10-ton electric erane which formed 
part of the power-house equipment. 
Again failure resulted; a few of the 
bolts yielded, but the longer ones in 
the inner circle around the hub re- 
fused to budge. 

In the extremity, some bright ex- 
service man remembered the damage 
which ean be done by the mortar type 
of artillery, and proceeded to build a 
gun. Obtaining a piece of the shaft- 
‘ing used in a similar engine, about 10 

in diameter and 4 ft. long, he bored 
out a hole slightly larger than the di- 


‘The other piece of shafting shown in 
this picture was set up behind the gun 
to take the recoil, and the gun was set 
with its muzzle directly against one of 
the bolts to be blown out. 

In the first attempts the gun was 
loaded with dynamite, and a small 
section of shafting was used as a plug 
or “solid shot.” ‘The result was that 
the first gun used was blown in two. 
One of the illustrations shows the re- 
mains of this exploded gun. (The 
fuse hole does not show, as it was in 
the half which was blown off.) It was 


also found that the use of the steel 

\ plug was impracticable, as it damaged 
the metal of the flywheel. 

Using the gun shown with a charge 

of black powder and no plug or shot 

whatever, all the bolts in the flywheel 


The use of dynamite in this gun blew 
it in twos to avoid this was found 
necessary to use, instead, ordinary 
black powder 


hub were finally loosened to a point 
where they could be pulled out by the 
heavy jack; few of the bolts were 
blown clear out by the force of the 
explosion. A few days’ work, guided 
by a little military experience, thus 
avoided the tedious and highly expen- 
sive alternative of drilling out the 
large bolts. 


You Can Render Drawing- 
Paper Transparent 


CONVENIENT method for ren- 

dering ordinary drawing-paper 
transparent for the purpose of making 
tracings, and of removing its trans 
Parency’ so as to restore its former 
appearance when the drawing is com- 
pleted, consists in dissolving a given 
quantity of castor-oil in one, two, or 
three volumes of absolute’ aleohol, 
according to the thickness of the paper; 
and applying it to the sheet by means 
of a sponge. 

‘The alcohol evaporates in a few 
minutes, and the tracing-paper is dry 
and ready for immediate use. The 
drawing or tracing can be made either 
with lead-peneil or india ink and the 
oil removed from the paper by im- 
mersing it in absolute alcohol, thus 
restoring its original appearance and 

pacity, 


opacity. 
‘The alcohol employed in removing 
the first oil is of course preserved for 
diluting the oil used in preparing the 
next sheet. 
‘The solutions should be kept in well~ 
stoppered bottles to insure cleanliness, 
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Price $4.00 
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How to 
Make Things 
Electrical 


‘An entirely new edition of this 
popular book for the student and 
experimenter. It shows how to make 
over a hundred things electrical 
from a simple battery cell to all 


kinds of up-to-date apparatus and 
appliances. 

‘The man or boy who is interested in 
leetricity can find no end of experi= 
ments with batteries, bells, moto 


dynamos, electric light 
And the 


electrical 


who has grown a Lit rusty: on how 
to repair electrical devices about the 
house, garage and automobile will 
find Valuable pointers and a lot of 
new ideas 

Clear, concise directions and many 
careful drawings make this book 
asy to use and of definite value to 
the amateur. 


Published February, 1921 
Price $2.50 
Popular Science Monthly 


‘225 West 291h Street. New York 


——— | How to Straighten a Bent 


Connecting-Rod 


| GORE time ago 2 serious accident | 
in the engine-room of one of our | 
Tocal cotton-mills caused the stoppage 
of the machinery and temporarily | 
made the three thousand employees of | 
the mills idle. ‘The crosshead pin be- | 
came obstructed and this caused the 
buckling of a large steel conneeting- 
rod of great weight. The rod was 
18 ft. long and near its middle, where 
it was bent, about 10 in. thick." The 
straightening of the connecting-rod by 
machinery was out of the question 
beeause the mills had no machinery 
of adequate size and power to do the 
work. 
Tn the yard of the factory we built 
a forge from bricks, leaving a gap at | 
one end to admit the connecting-rod. | 
We built n great fire, loaded the con- 
neeting-rod on a truck, rolled it to the 
forge, and placed it with the bent part | 
in the fire. 
Four hours later we took the rod out | 
of the forge, placed one end of the rod | 
} on the ground, and lifted the other end 
| with our yard’ derrick about 6 ft. from 
the ground. ‘The raised end of the 


| Heated at the bend, the connecting 
‘rod was dropped on'the ties 


connecting-rod was held by a grass 
Tope close to the end. We placed two 
railroad crossties on the ground be- 
neath the bend and with a steel hook 
slipped the rope off the end. 

Three falls of the rod, which had to 
be reheated twice, straightened the 
bend and, as there was fortunately no 
torsion, the connecting-rod functioned 
properly when the engine was started 
next morning.—J. Eocar Mircnett. 


Temporary Patch for a Torn 
Automobile Top 


ERE is a good method for mend- 

ing a torn automobile top. Sew 
the torn edges of the tear together 
with stout thread. Then take several 
strips of surgeon's tape and lay them 
over the joints, pressing the tape down | 
| solidly and warming it by the heat of 
| the hand. 

‘When the tape is firmly stuck to the 
top, give it a couple of coats of shellac | 
and allow it to dry thoroughly. | 

Lastly, give the tape a coat of quick- 
drying paint, the eolor of the top, and 
| the repair is completed. 


no 


= The 

; handiest 
tool for 

| odd jobs 


Red Dewily 


Pliers 
No. 50 


No tool could be more useful around 
house, garage or office. 

Strong enough to stand hard use and 
“made to make good.” 

Forged from tool steel (not pressed); 
spring tempered handles; throat shaped 
to be used as wrench; powerful knife 
side cutters; knurled handles of a 
scientific shape. 


Retail price $1.75 for 6 inch. 
If not at your dealer's, write 
to us direct. 


One of a large assortment of Hack 
Saw Blades, each one made for a par- 
ticular class of work. Both hard and 
flexible blades, teeth cut—not stamped 

and evenly set. ‘The correct number 


| of teeth to the inch, according to the 


work the blade 


he required to do. 


Tool Booklet on request 


Smith & Hemenway Co, Inc. 
264 Broadway, New York City 


Manufacturers of a complete tine of Hand 
‘Tools for Mechanic, Electrician and Motorist. 
Pliers, Hack Saw Frames and Blades, Auger 
Bits, Chain Drills, Glass Cutters, 
Chisels, Punches, Lock Washers 
points of contact, ete. ete 


Planes 
that inspire 
your confidence 


f Sargent planes are not 
“Pair weather friends. 


| They cut through the 
toughest grains cleanly 
and truly, without a 

tremor. 

| Amateurs as well as 

| professional carpenters 
sense the correct “feel” 

| and “hang” of Sargent | 
planes, The apprecia 

|) tion of good tools is in: 

|) stinctive. 

|| _ The Sargent Auto-set 

} Bench Plane illustrated 

below deserves particu 

| lar attention, It is light. 
fast-cutting, and has 
potitive adjustments. 

| The auto-set feature en- 
ables the cutter to be |} 
removed, whetted and 
replaced in exactly the |) 

} same position without | | 

adjustment. Made in 


it Seen 


SARGENT & COMPANY 
Harteeare Menstacturers 
80 Water 


| 
| Beseeatinas 
| 


New Haren Cana. 


ASBESTOS 


‘Weare miners and shippers of Crude Asbestos 
in any quantity. We produce all out 
‘world famous BELL ASBESTOS MINES, is 
Canada, We also card fibres, spin. yatas, 


weave cloths, and make all sorts of Asbestos 
products, 
"For anything you want in Asbestos, 
KEASBEY & MATTISON COMPANY 
Dept. $4 AMBLER, PENI, U-5. A 
|, Overs othe words largeat Ksbesios Mines 


Pilliod 


HE con- 

struction of 
an electrical 
automatic re- 
cording target 
for a rifle-range 
is detailed in the 
accompanying 
illustrations. In 
operation, the 
spot where a 
bullet strikes is 
instantly indicat- 
ed by the lighting 
of a lamp ina 
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An Electrical Automatic Recording Target 


By Clifford A. Butterworth 


in Fig.l. They 
are made of 8/16 
by Xn. at iron, 

swing on a 
3¢-in. pin, The 
spacing rings 
that keep them 
the proper dis- 
tance apart are 


cut from 
pipe. The switeh 
plungers are 
made of 


steel rod. “The 
Ting sections are 


corresponding fastened to the 
sition On & Shoot at the target and electric lamps will arms as in Fig.2, 
signalboard, — signal ‘where your bullet struck The spacers, 
making it easy which are placed 


to correct the aim and keep account 
of the score at ranges at which the 
target cannot be easily seen. 

‘The target is composed of five rings, 
each of which is divided into four sec- 
tions, Each section is fastened to two 
arms which swing on a pivot. The 
rectionis normally held out by a spring, 
but when a bullet strikes, it swings 
back under the impact, pushing in a 
switch plunger which closes the co 
tacts on the back of the target panel, 
lighting a lamp on the signal-board. 

‘As the size of a target depends en- 
tirely upon the range at which it is to 
be used, this is left to the 
constructor. The dimen- 
sions given are for a target 
approximately 8 in. in 
diameter. If the target is 
increased in size to any 
great extent, the parts 
must be made heavier in 
order to have sufficient 
strength. 

In making the target a 
wood panel is first built 
up, being made about 16 
square. ‘To this is 
bolted un iron plate of the same size, 
14 in thick. The screws that hold 
on the working parts can be tapped 
into the plate, or bolts can be used 
and run clear through the wood. 

"The target rings are cut from }(-in. 
plate, turned to size and then cut into 
sections. They 
are drilled and 
countersunk for 
the3, 16-in. bolts 
that fasten 
them to the 
arms. The out- 
side diameters of 
the rings are as 
follows: 


between the sections and the arms, ean 
be cut from }4-in. pipe or washers ean 
be used. The space between the ends 
of the bolts and the plate must not be 
more than 3 in. The arrangement 
of the bull’s-eye and the four sections 
around it is shown in Fig. 3. ‘These 
five plungers are made of }4- instead 
in, rod, 
five small plates on the back of 
the which provide a bearing for 
the inner ends of the switch plungers 
are arranged as in Fig. 4. ‘The holes 
in the panel must be large enough #0 
that the plungers will not touch the 
‘wood, as they must work 
‘as easily as possible, ‘The 
best way to do is to mark 
the places for the plungers 
on the front plate, and 
after boring the holes in 
the wood and fastening 
the plates on the back, 
drill “the plunger holes 
through both plates at 
once. This will insure 
perfect alinement. 

The arrangement of the 
contacts is also shown in 
Fig. 4, and an enlarged view of a con- 
tact strip in Fig. 5. The strip is 
placed so that a contact is made 
trben the plunger has moved in about 

in. 


‘The wires from the target to the 
signal-board are connected as shown 
inthe wiring 

diagram. A wire 
is run from each 
contact to the 
lamp in the 
corresponding 
position on the 
signal - board. 
‘One battery wire 
makes connec- 
tion with all the 
Tamps, and the 
other is con- 
nected with the 
plate on the 
‘target panel, Al- 
together there 
are 22 wires run- 
ning back from 


February, 1924 


Don’t Freeze 


saat 

ae 

Wrrre Encive Works 
2B eekieiiag: Pitearake Pee 


“Thiet an opportunity 
etna 


‘without fall, = 
SPARKO-GAP CO., KACYar.""s 


"aad tcUEIE8290 


Illustrated Books Describing Uses 
‘American Steel & Wire Co. ® Aen fas’@-S* 


ake $150 to $350 Prot Ere 
Moai in Batery ring 


posi reir 


Hardening, Temperings_Annealing and 
f Porgog of Ste 


Brd.¥, 
nese consid NITES tr she sucess 
SSE See ioe Ss 


POPULAR SCIENCE MONTHLY, 25 W. 2 St, Now Ta 


| the target. They can be bunched 
| together like a cable and bound with 
tape every few feet. 

‘The signal system can be improved 


by the maker if desired. For example, | 


the wires from the target, instead of 
being connected directly to the lamps, 
could be connected to electromagnets 
operating small switches, so that a 
lamp on the signal-board, instead of 
only flashing an instant, would remain 


EZ - 


The complete wiring diagram of the 
target and. the construction of the 
clectric contacts are here shown 


lighted until the switch was released. 
It would also be possible to construct 
an automatic recorder with electro- 
magnetically controlled pencils to mark 
the score on paper moved by clockwork. 


Cutting Off the Bottom of 
a Bottle 


‘T is sometimes desirable, especially 

in a laboratory, to cut off the bot- 
tom of a bottle and to do so with a 
clean-cut fracture. 

‘The accompanying diagram shows 
a very effective method. Tightly 
draw about the bottom of the bottle 
a piece of No. 30 iron wire, carrying 
one end to one pole of a battery and 
the other end to one binding-post of a 
knife-switch. Do not allow the ends 


When the current is sent through the 
wire, its beat will cause the bottle to 
crack 


to touch at the point on the glass 
where they cross, and draw them 
tightly. Connect the other binding- 
post of the switch and the battery 
with ordinary copper bell-wire. 

‘The source of current may be a 
dozen dry cells, or with a suitable re- 
sistance in series, current may be taken 
directly from the house-lighting cir- 
cuit. Upon closing the circuit, the 
heat in the wire causes the glass of the 
bottle to crack in a smooth line. 


wa 


= 


Economy and 
| Drop-Forgings 


| EFORE shipment, 

| Beery one of Willams! 

| Special Drop-Forgings, 

| made to order, must pass 
the rigid inspection of 
experienced men employed 
only on this work. 


en necessary, each in- 
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| straightened and tested for 
strength. All are absolute- 
ly dependable and are fully 
guaranteed 
The cheapest forgings in 
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| mensions, thus saving the 
customer's labor, time, tools 
and money. 
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Monarch Lathes deliver per 
fect work of the most min 
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Why Some Lathe-Work Is Inaccurate 


By Howard Greene 


TEN the amateur mechanic finds 
when a piece of turning is fin- 
ished it is not as accurate as it should 
be, though the lathe may be of a good 
make, the tools in good order, and the 
actual turning carefully done. Per- 
haps the commonest fault found is 
that, in the case of a shaft or other 
somewhat long piece, the diameter at 
the tailstock end will be greater than 
at the headstock end. The reason 
will be found in the fact that the cen- 
ter for the tail- 
stockend has not. 
been properly 


center-punch, 
‘the lathe center 
jabbed into it, 
and the work 
proceeded with. 
As the work goes. 
on, the center, 
finding itself in a 
place in which it 
does not fit, grad- 
ually wea 
itself into t 
metal. As the 
recessgetslarger, 
the shaft be- 
comes loose be- 
tweenthecenters 
and shifts away 
from the tool. 
Not only does it shift more and more 
as the work proceeds and the recess 
becomes larger, but the nearer the 
tool comes to the dead center, the 
greater is the movement. And if the 
mechanic, noticing the looseness, 
tightens up his back center, the result 
will be a change in the cut unless the 
tightening is done between cuts. 

‘The proper thing to do is to prepare 
‘a proper center in the first place. 
‘Drill a small hole in the center of the 
shaft; 1/16 in. is a good size for small 
work. Drill it far enough so that the 
point of the center will not reach to 
the bottom. Then make 
the seat for the dead center 
with a regular centering 
tool or a drill ground to 
the 60° angle of the cen- 


with flutes cut on it as 
shown in the illustration. 
This gives a bearing for 
the center that will hold 
the work properly, though 
it is always well to try 
between cuts and cee if any 
shake has developed. The small hole 
first drilled not only protects the point 
of the center, which should never 
touch the work, but also holds a little 
extra supply of oil for lubrication. 
‘While the centering of the other end 
of the work is not so important, be- 
cause there is no relative movement 


| there between the center and the work, 


ee 


Careful gaging will disclose inaccura- 
cies ifthe work is not properly centered, 


‘A good center and 
the tool for eutting 


it is best to treat both ends the same 
way 

‘Another cause of annoying inaccu- 
racy in lathe-work is back-lash in the 
cross-slide. If the work is done with 
an eye wide open to this possi 
trouble can be usually avoided, 
instance, if the tool has been fed in 
and the mechanic finds it has been 
advanced too far and turns the handle 
back a little, if he is not looking out, 
the result may be a backward jump 

until the back- 
Tash is taken up 
and a consequent 
involuntary al 
teration in the 
adjustment o¢- 
curs, The proper 
way, under the 
circumstances, is 
to back off the 
tool w little and 
then feed it up 
again so that 
there will always 
be pressure from 
theserew toresist 
the push from the 
tool. Watch an 
experienced 
lathe-hand and 
he will work this 
way almost ine 
variably, con- 
stantly on his 
guard “against 
trouble as a matter of fixed habit. 

Do not start a job without oil at the 
cutting-point and then later on start 
the oil running. It will alter the eut. 
On the other hand, if you start the oil, 
keep it up to the end of the cut. Use 
the same cutting lubricant from one 
‘end of a cut to the other if accuracy is 
called for. 

Tt is a common thing to use a file— 
smooth cut—for getting a smooth fin- 
ish on a rough-turned job. This is 
all right in some cases, but it is bad 
business unless accuracy is a minor 
consideration. It is practically im-* 
possible to file evenly 
enough to avoid taking off 
more in one place than an- 
other, and the work will 
be more or lees out. of 
parallel and out of round. 
But if only finish is the 
object, it will do well 
enough. Never hold the 
file still while the work 
runs under it. Keep it 
moving, not only across 
the work, but lengthwise, 
or you will get scratches and grooves 
and the file will get its teeth filled up 
very rapidly. Inrome work a very 
fine finish ean be obtained by using a 
bit of oilstone and oil on the surface. 

The amateur working on the lathe 
should always bear in mind that accu- 
racyisthe most important thing and{fine 
finish is of only secondary consideration. 
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Increasing the Usefulness of | 
the Triangle 


‘HE usefulness of a triangle such as 

is used by draftsmen may be in- 
creased by a simple method without 
marring it in any way. Drill 8 small 
holes as indicated in the accompanying 
drawing about } in, from the edge of 
the longer right-angle side. 

‘When you wish to dosome lettering, 
you can draw 
guide-lines by 
placing the point 
of the pencil 
successively into 
the 3 holes and 
drawing the lines 
by sliding the 
short side of the 
triangle along 
the edge of the 
‘T-square. With- 
out any measur- 
ing the size of 
the lettering will 
be uniform. 

If you mark 
out the proper 
distance, and draw aline as shown at A, 
it will help you to get uniform spacing 
‘between the lines of the lettering. The 
scale marked at the short edge of the 
rectangle will enable you to mark off 
the guide-points for the vertical lines 
of block letters as shown at D in the 
upper corner,—J. H. Moore. 


‘much lettering, 


For Oiling Line-Shafting 
Bearings Automatically 


N small workshops where no mill- 

wright is employed, line-shafting 
is quite frequently neglected and 
lowed to go without proper lubries 
tion. If the bearings are equipped 
with grease-cups, as shown in the i 
tration, they will run for a consid 
able length of time without attention. 

‘A small length of rattan is driven 
into the nipple of the cup as shown. 
‘Through its center is drilled a hole of 
a diameter large enough 
date a piece of copper wi 

a small 

ance. 


A piece 
of copper wire is, 
placed as shown, 
oneend touching 


the shaft, the 
other protruding 
into the grease- 
cup. 

The _grease- 
cup is filled in 
the usual way. 
As the bearing 
warms up with 
the friction of the shaft’s turning, the 
copper wire, being in contact with the 
shaft and a good conductor of heat, 
warms the hard oil in the cup enough 
to allow some of it to flow down to the 
bearing. The warmer the shaft be- 
comes the more oil is fed to the bear- 
ing. ‘The wire, being softer than the 
shaft, does not serateh or cut the shaft. 


40 Years of Progress with Fine Tools 


«when old Dobbin 


was the motor.” 


Even in 1880, in the days when old Dobbin was, 
the motor, machinists had learned to rely on Sar- 
rete Tools for long service and measurements of une 
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Your Success 


depends nor 
your 
technical 
equip: 
ment but 
on your 
every 
day working equ 


Your tool kit should 
contain enough tools 
to meet your every day 
requirements so. that 
you ean work accu 
rately and quickly 
these two points are th 
basis for promo! 

practically every shop. 


A well 


comity, 
unlimited. Tt should be 
in every kit, 


Another practical 
tool is the combination 
square, In laying out 
a drill job or squaring 
up a piece it is of great 
help. 

It y 
jobs + 
curacy a Vernier Cali 
per will be of great 
assistance 


Thore are over 
a thousand 
other tools 
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Gymnastic Apparatus for Your Yard 


By Walter S. 


HE apparatus shown in the illus 

tration comprises the horizontal 
bar, flying rings, trapeze, and a child’s 
swing, while rope-climbing can also be 
practised upon it. 

‘The uprights are two scantlings 2 in, 
thick by 4 in. in width and 15 ft. long. 
The crosspiece at the top is a piece of 
the same material 43 ft. long. These 
can be purchased in a lumber-yard. 

Put the seantlings together with the 
Zin, sides facing each other. Then 
measure up 3 ft. from one end and 

ark with a pencil. This length goes 
into the ground, Measure up 6 ft. 
from the 3-ft. mark and mark again. 
Now mark every 6 in. for a distance 
‘of 2 ft. each side of the 6-ft. mark. 
‘These are for the holes which the hori- 
zontal bar slips 
through. Thentake 
a brace and bit 


i 
the middle of the 
seantling at every 
Gin, mark. ‘Then 
turn the scantlings 
so the 4-in.sides are 
together and in the 
middle of the 2-in. 

side on both seant- 
lings, draw a line 
fromthefirstholeto 
the last and bore a 
4,-in, hole all the 
way through the 
seantling so it will 
pierce the center of | 
every large hole. 

Do this till every 
hole is pierced. This 
is for the bolt that 
holds the horizontal bar in its place. 

‘Now place them on the ground 4 ft. 
2 in, apart, resting on the 2-in. side. 
‘They are now ready for the crosspiece 
at the top. It is well to have the 
ground ends resting against a wall or 
block of wood so they will not move 
when the crosspiece is nailed on. Put 
two large hook-bolts in the crosspiece 
with the hook end extending from the 
4-in. side, 12 in. from each end. These 
sre for the trapeze ropes. Place a 
other one in the center of the same 
side to be used for rope-climbing. Nail 
the crosspiece to the tops of the scant- 
Tings. 

‘Now give the whole structure a coat 
of white lead and two or three coats of 
any color paint desired. While the 
paint is drying, select the spot where 
you wish to erect the apparatus, but 
bbe sure you have room enough for the 
trapeze and swing. Dig two square 
holes 11, ft. square and 3 ft. 4 in. deep. 
‘The scantlings should be in the center 
of the holes and there should be 4 ft. 
2 in. between them. 

‘When the paint is dry, mix the con- 
erete. One part cement, 2 parts sand, 
und 3 parts stone. Mix it-thinly and 


1 


Why not 


ect a combination apparatus 
like’ this in your beck yard? 


J. Thompson 


put 4 in, of it in the bottom of the hole, 
then set the scantlings in plaee and put 
the concrete around them. Keep the 
scantlings vertical by stays while the 
concrete is soft. It will take about a 
month for the conerete to harden, dur- 
ing which time the scantlings must not 
be touched. 

A piece of oak pole 414 ft. long and 
173 in, in diameter is best for the hori- 
zontal bar. Run the bar through the 
lowest hole in one scantling and 
through the corresponding hole in the 
other scantling, and if the bar is not 
even with the outside of each seant- 
ling, it should be sawed off so it will be. 
Take a bit 144 in, in diameter and 
shove it through the small hole in the 
seantling and bore a hole through the 
horizontal bar. Be 
sure to hold the bit 
horizontal or else it 
will not come out 
through the hole in 
the other scantling. 
Now purchase 2 
bolts 444 in, long: 
these are to slip 
through the small 
hole in theseantling 
and in the hori- 
zontal bar to keep 
it firm while it is 
being used, 

‘The trapeze-bar 
is made from the 
same material as 
the horizontal bar, 
but it should be 34 
in,long. Bore two 
holes 11g in. from 
each end. Purchase 
two bolts like those 
shown, Run these through the holes 
and tighten the nuts. It is well to 
wire the bar each side of the bolt 
with copper wire to prevent the bar 
from splitting. Now purchase a piece 
of manila rope 14 ft. long. Cut it in 
two equal parts. Now buy two safety 
hooks such as shown in the illustration, 
pass one end of the rope through and 
splice the rope for a distance of 6 in. 
‘Then wind it tightly with strong fish- 
ing-cord. Do the same to.the other 
hook. The other end of the rope is 
passed through a ring and wound. 

‘The seat for the swing is the same 
Jength as the trapeze-bur and about 
1 in. thick by 8 to 10 in. wide, Nail 
two cleats, one on each side of the sea 
as shown in the illustration. Bore a 
hole at each end fora bolt. ‘The same 
kind of a bolt is used as was used on 
the trapeze-bar. 

The rings ean be purchased in a 
eporting-goods store for about one 
dollar apiece; the rope may be ob- 
tained at any’ hardware store. 

Instead of having an extra piece of 
rope for rope-climbing, the two short 
lengths ean be joined’ together, thus 
reaching the ground. 
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Mailing-Tubes Used in 
Making a Spy-Glass 


SATISFACTORY =py-glass can 

be made of two mailing-tubes | 
.d two lenses in a short time. 
Procure two ordinary mailing-tubes 
about 14 in, in diameter and 15 in. | 
ong, that will slide, one within the 
other, fairly snugly. In one end of 
each tube, about 1 in. back from the 
edge, put a shoulder of thick caré- 
board around on the inside, fastening 
with glue, Set a lens against this 
shoulder and then hold it in place 
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From two mailing.tubes and a set of 
Tenses @ good telescope may be made 


with wring of spring wire, A cover an mae a 
for the end of the tube should then be | Pulls Over y, The new Improved 1921 Model 
made of a tin-can cover that slips PEAR cae ch te than et 
over the end of the tube and has a hole 

ut in the center, A convex lens is 

used in the objective or large tube and 

‘a concave lens in the smaller one. 

Blacken the inside of the tubes if 
possible with a mixture of lamp-black 
‘and turpentine. 

‘The length of the tubes depends 
upon the combined focal length of the 
pair of lenses, but any optician will tell 
you just what lenses to buy. 

Give the outside of the tubes a coat 
ing of shellac to protect them from the 
weather and your spy-glass is done. 

By extending the tubes or pushing 
them together the proper focus can be | 


quickly obtained. —L. B. Rouatns. | 
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A Homemade Handle for 
Your Automobile Battery 


VERY one using a storage battery 
in his automobile will have to lift 
it in of out occasionally. ‘This invari- 
ably necessitates the use of both hands 2 sons 
and considerable exertion, as the 


battery’ case is T 
battery case is | “UP-TO-DATE ELECTRO-LATING HANDBOOK. | BUILDING AND FLYING AN AEROPLANE 


ve F= = Gy CHARLES B. MAYWARD, A, mci 
Etc and hard to cat Sra RARL Ra MANMAR RS hag at 
handle. Popaiar Scieme Monthly, 225 West 30th Now Yor 


A very useful 
device for lift- TAPES 
ing the battery 
canbe made by | OFAIN 
fastening ahar- RULES 
ness snap with | 

axe your work eaiee ES, 10 cach 

ake your work easier end of a stout 

with this battery handle ft) Strap of | 

sufficient. strength to support the | 

weight of the battery. Such a handle | 


makes it much safer and easier to move | f =="usm)psetanfoow 


‘American Aetomobie Digest 


or more jars.—RONALD L. PRINDLE. 
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A Wrench that Is Made of 
Seamless Tubing 


SOCKET-WRENCH is always a 
handy tool about a shop or ga- 

indispensable, 
One’that fulfills all the requirements 
of the purchased tool can be made 


| easily. 


‘The wrench shown in the illustra- 
tion was made to fit the head of a }y- 
in. standard eap-serew with hexagon 
head. A piece of gin. sen 


Key-wrenches are easily 
ff ‘made of seamless tubing 


ing was procured and the head of an 
old cap-serew ground to a taper. ‘The 
‘end of the tubing was then heated and 
forced on the head. After heating 
again, the socket end of the tubing was 
forged about the head of a 34-in. eap- 
screw. The shank end of-the wrench 
was drilled for a piece of 14-in. drill- 
rod, which was used as a handle. 

By using various sizes of tubing, a 
complete set of wrenches may be made 
for either hexagonal or square heads, 
‘The shanks may be forged to fit a 
| handle which is interchangeable with 
the complete set. If there is no seam- 
Jess tubing to be had, iron pipe may 
be substituted, although it does not 
have the lasting qualities of the tub- 
ing.—Loweut. R. Butene, 


To Make a Cement Bumper 
for the Garage 


‘© prevent running the automobile 
through the back of aclosed garage, 
a cement bumper can be built either 
when building the drive and cement 
floor or years later. This is done by 
making a hill of cement about 16 in. 
high and starting the incline about 3 
ft. from the wall. 
‘Before constructing, examine the 
front end of the automobile to see 


Solid concrete makes a good bum- 
per for the rear of your garage 


whether or not it carries a bumper and 
how high the hill should be built to 
eave clearance for any front appliances 
that may be added. The hill should be 
made just abrupt enough that in the 
event of the automobile’s starting to 
ascend, it would be met by such 
resistance as to cause it to roll back- 
ward.—J. ALEXANDER. 


thie one 


iin wna 
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Constructing a High-Voltage “B” Battery 


By Thomas W. Benson 


0 you want to make an easily re~ 

newable and cheap battery for 

the plate circuit of your audion? “This 

tells how the writer constructed dry- 

cells to deliver 32 volts, at a total cost 
of about 50 cents. 

‘The container was made from a 
cigar-box partitioned off into 24 com- 
partments by means of hardwood 
strips 5/16 in, thick and 7 and 134 in. 
wide, respectively. 


edge. ‘The narrow strips are cut into 
13(-in, lengths, 20 of them being re- 
quired. The ends must be eut square 
with a miter-box. 

‘One side of the cigar-box is re- 
moved. ‘The remaining corners are 
nailed tight with #4-in. brads, The 
box and strips are then boiled in 
paraffin, and while the paraffin is still 
soft are assembled in the box. Only 
the longer strips are fastened with 
others are wedged into 
‘The side of the box that was 
in place. 


place. 
removed is now nailed 
Melted paraffin is poured into the cells 


to a depth of 1j in, This seals the 
bottoms of the cells and helps retain 
the strips. Any eracks that appear at 
the joints can be sealed by passing a 
hot iron over them. 

‘The container is then tested. Fill 
the cells with salty water. Connect a 
telephone receiver and. battery in 
series, and dip the ends of the leads 
into ‘adjoining cells to determine 
whether there is a leakage. To re- 
move any short circuits use the hot 
fron as before. 

To assemble the cells, take a new 
No. 6 dry-cell, cut off its zine shell and 


paurery paste 


ancrare 
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Ie costs very little to make a high-volt- 
lage battery like that described here 


remove the black substance inside. 
Add to it half as much flour and 
‘sufficient 10-per-cent sulphuric-acid 
solution to make a thick paste. 

‘The zine shell is flattened out and 
cleaned with sandpaper. It is 
cut into 24 pieces measuring 
2in. The corners of these pieces can 
be trimmed off as shown, if desired. 
For the carbon elements use sticks 
2in. long and 34 or 34 in. in diameter. 
‘These can be obtained from old 
pocket-light batteries or from the B 
batteries at present on the market, 
‘They have brass caps fitted, and serve 
the purpose nicely. 

‘The prepared mixture is distributed 
ly among the cells, taking care 
t none gets on the top of the 
partitions. Put a carbon stick and a 


zine sheet in each cell, The zines, 
however, are wrapped in porous paper 
toweling or filter paper for 134 in. of 
their length. Double a piece of paper 
3 by 2 in. the long way, insert the zine 
between the folds, and turn back the 
ends. The zine can then be pushed 
into place. The wrapping prevents 
local action of the zine. Each cell 
gives about 1.3 volts. On short 
circuit it will give 0.5 ampere. 

When the elements are placed, cover 
the paste with clean sand nearly to the 
top of the partitions and pour in 
paraffin to cover the cells and parti- 
tions. After the paraffin has har- 
dened, the cells are connected in series 
by short soldered leads from the zine 
of one cell to the carbon of the next. 
Bring out leads as desired. When the 
connections are completed, more par- 
affin may be poured in. ‘The box may 
be painted and the lid replaced to give 
it a finished appearance. 

Should the voltage drop off after 
several months, it may be brought 
back temporarily by inserting a heated 
nail through the top paraffin and 
injecting a solution of sulphuric acid. 

‘When finally worn out, the battery 
may be completely rebuilt from one 
No. 6dry-cell. Simply disconnect the 
zine terminals and pull out all the 
electrodes with a pair of pliers after 
warming the battery slightly, Scrape 
out the paraffin and remove the dried 
paste, ‘The new paste may be put in, 
the old carbons used again, and new 
zine sheets inserted. ‘The paraffin 
may be melted over and used again. 
‘The cost of making and maint 
such a battery is extremely smal 


How to Make a Good Fishing-Pole from a Cheap One 


{VERY fisherman takes particular 

pride in his pole with agate line- 
guides, ete,, if he is fortunate enough 
to own one. But a pole so equipped 
costs considerable money. 

The illustration clearly illustrates 
how a cheap fishing-pole, equipped 
with only simple wire guides, may be 
converted into an efficient and satis- 
factory pole with guides that are every 
bit as good and work just as well as 
the expensive pole. 

‘The operation of converting one to 
the other is simple, but takes a little 
time and patience. To remove the 
guides from the old pole take a pair of 
pincers and unwrap the wire which 
assists in holding the wire guide in 
place. If the solder that is left still 
holds the guide firmly, it can be re- 
moved by placing the guide over a 
torch flame, or even an ordinary gas- 
stove plate will do. Be careful not to 
remove too much of the solder, as the 
amount which is left will serve as the 


By Frank W. Harth 


tinned surface to which to solder the 
new guides. 

The new guides, instead of being 
made from expensive agate, are turned 
from scrap ivory knobs taken from an 
old electric instrument. Figure 1 
shows how the guides were made, A 
lathe is not at all necessary, in fact, a 
good knife and file are all the tools 
that were used. 
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‘The guide-holders are made from 
paper-fasteners straightened out, 
wrapped once around the groove in 
the guide, and then twisted, leaving 
two ends for soldering. Figure 2 
shows the holder loop in detail. 

By holding the wire in-place on the 
pole with a pair of pliers, one end ean 
be soldered into place. After one side 
is soldered, the finishing of the other 
side is a simple matter. The super- 
fluous lead is then trimmed off with a 
knife and file. 

‘The tip was made in the same way, 
except that the other end of the knob 
was used. 

Figure 3 shows how the tip was 
fastened and then soldered into place. 
It is not necessary to wrap the wire on 
again, as the guides will hold just as 


The rebuilt pole, although not as 
fancy as a professionally made pole, 
looks fairly well and, what is more, 
works just as well. 


HE fungus is a form of plant life 
with the uses of which compara 
tively few people are acquainted. 

‘One class, popularly called shelf or 
bracket fungus, may be used for 
decorative purposes. Pictures may be 
drawn on its flat surface. The bracket 
fungus is found most often in the shape 
of a semicircular bracket, varyi 
size from 1 in. to 2 ft. in 
attached to dead stumps and fallen 
loys—beech-trees particularly. 

One side, the upper, is a hard woody 
surface, brown in color, with concentric 
rings similar to the year-rings of a tree. 
‘The under side in most specimens is a 
pure white which, on the slightest rub, 
becomes a sepia brown. It is this side 
‘on which the artist can work. 

In fungus-hunting, whieh is fun in 
itself, the artist needs but few mater 
als—a chisel to pry off the brackets, «. 


The largest and whitest fungi may be 
found in the thickest and darkest woods 


hammer, and some receptacle to hold 
the specimens so that their sensitive 
white surfaces do not rub oF touch 
one another. A box with several 
shelves and a handle for carrying will 
answer. 

‘To obtain good, untarnished fungi, 
it is necessary when chiseling them 
from the log or stump to make sure 
that the bracket comes off without 
breaking and without falling to the 
ground. If this should happen, as is 
‘sometimes the case, and it falls on its 
white face, the specimen is spoiled. 

Having 8 few good specimens, the 
artist is ready for his work. A simple 
set of tools is now necessary, consisting 
of three or four sticks sharpened to 
various degrees of fineness and a clean 
rag. A stylus and the file blade of a 
pocket-knife are even better than the 
sticks, One of the sticks should be 
sharpened to a flat chisel point, which 
tool ean be used to secure background 
and shadow effects. 

‘When the artist has determined on 
his sketch, a portrait, landscape, build~ 
ing, or a copy of a picture, he must 
remember that a mark once placed 
upon the fungus cannot be erased. A 
misplaced line or badly proportioned 
object cannot be rectified. 

‘The reason for this is simple. 


‘The 


Highly pleasing artistic effects may be 
produced by etching portraits on fungi 


“etching side” of a fungus, when 
freshly picked, is very slightly moist 
and pure white. This white surface, 
however, is only about as thick as 
paper. Directly beneath it is the body 
of the bracket, a rich deep brown, ex- 
actly the color of the photogravure 
pictures in many Sunday newspapers. 
‘The seratch of a pin or the cut of a 
knife will expose this beautiful brown 
underneath, leaving a permanent 
mark. 

‘The exactitude required is precisely 
what fascinates and makes the art 
alluring. 

An artist in making his first attempt 
will do well not to block in his subject, 
but rather to make small dots on the 
white surface at important parts of his 
composition, which points can then 
be connected. ‘The proportions and 
outlines are then sure to be correct 
and true in perspective. The tech- 
nique of the artist and his method of 
handling will be greatly enhanced in 
consequence. 

‘To keep the lines of the subject clean 
and sharp, a linen rag should be along- 
side of the worker. In the process of 
‘etching, the tool gathers up small parts 
of the white material, and as a crisp. 
sharp line is hard to get with a clogged 
seriber, it must be wiped on the cloth 
after every line. When this is done, no 
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Drawing on Fungus—a Novel and Pleasing Art 
By Anthony E. Zipprich 


specks or crumbs stick to the picture 
and the results are more satisfactory. 

Fungus etching will give keen delight 
to any individual skilled in the use of 
the pen or engraving tool, It has, or 
may seem to have, serious drawbacks 
when one is not well acquainted with 
its peculiarities. One of these dra 
backs is the tendency of the fungus to 
dry up and become unworkable, some- 
times within twenty-four hours. How: 
ever, a dried shelf or bracket ean be 
put in working condition by placing it 
in a damp atmosphere overnight or by 
hanging a damp rag over it. The 
time required for this varies and is 
only learned by experience. 

‘The tendency of fungi to dry and be- 
come hard should be kept in mind and 
only so many brackets should be col- 
lected as an artist can conveniently 
etch in the course of one day. 

‘A second and also a serious difficulty 
relates to the color of the working side 
of a bracket. The finest and whitest 
specimens are found in the deepest 
woods where little or no sunlight pene- 
trates. When they are brought out in 
the daylight, some turn a light brown 
or pink after several days. ‘To prevent 
or lessen this, they should be etched 
only in subdued light, or, if this is not 
feasible, they should be left in the sun 


Xo prevent the fungi from be: 
‘coming marred by scratches 


no longer than the time required to 
finish the sketch. With the picture 
completed and the fungus dried up, the 
tendency to “yellow” will be largely 
lessened. 

As stated at the beginning of this 
article, effects like the mezzotints of 
the old English masters ean be secured; 
wood-engraving and charcoal studies 
likewise have their counterparts in the 
fungus medium. 

‘The water-colorist will find the 
white surface of hard and dry unused 
fungus a very fine medium for his 
brush. While the writer has never 
attempted oil-painting on them, it is 
within the range of possibility that 
this form of the graphic arts ea 
be successfully applied to fungi, but 
etching seems, after all, the most log- 
ical and appropriate method of utiliz- 
ing fungi for artistie purposes. 
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